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Abstract 
There are four main components for influencing traders‟ behaviors in an 
information market context: trader characteristics, organizational characteristics, market 
design, and external information. This dissertation focuses on investigating the impact of 
individual trader characteristics on trading behaviors. Two newly-developed constructs, 
highly relevant to information market contexts, were identified to increase our 
understanding about trading behaviors: trader‟s economic culture and trader 
independence. The theory of planned behavior is used as the theoretical basis to postulate 
hypotheses for empirical testing. Data collected from subjects through a series of web-
based experiments shows that trader participation can be fostered through recruiting 
individuals who are entrepreneurial, risk takers, and not highly independent traders. 
Additionally, a set of objective measures were developed to operationalize trader 
participation and performance (accuracy of prediction, and profitability). The research 
investigation on these concepts suggests that there is statistical evidence for a positive 
influence of trader participation on trader performance. In comparing the quantity 
influence (trader participation) and the quality influence (trader accuracy) on trader 
profitability, we have found that trader accuracy had higher and more significant impact 
than trader participation. 
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Chapter 1 
Introduction 
The number of organizations that implements information markets (IMs) or 
prediction market technology to support decision making processes and forecast future 
outcomes is on the rise (Wolfers et al., 2005, Berg et al., 2003, Plott et al., 2002, Forsythe 
et al., 1992). Many companies have been using proprietary internal IMs for identifying 
sales prediction (HP and Best Buy), forecasting market capitalization prior to an IPO 
(Google), determining product ship dates (Microsoft), identifying breakthrough 
technologies (GE), and predicting future gas prices (USF market). Research into the use 
of IMs to assist with business decisions highlights the importance of examining the 
relationships among essential components of an IM like individual trader characteristics: 
cultural differences, experience, and risk aversion (Jones et al., 2009, Baumol et al., 
2007, Forsythe et al., 1998), organizational characteristics: business processes and 
rewards and incentives (LaComb et al., 2007), market environment: longevity and 
number of participants (Plott et al., 2002, Surowiecki, 2004), external information: 
information availability and search costs (Forsythe et al., 1999), market design: 
anonymity of trading (Hanson, 2005), trader behavior: participation, trading strategies 
(Bottazzi et al., 2005), trader performance, which is characterized by accuracy of trading 
and trader profit (Jones et al., 2009), and market performance, which is characterized by 
the overall trading volume and the voice of the market (Pennock et al., 2001). These high 
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level IM-related constructs were all organized by Jones et al. (2009) into a research 
framework to inform future research efforts on IMs. In particular, this framework 
proposes four main components that are essential for influencing traders‟ behaviors in an 
IM: trader characteristics (market traders), organizational characteristics, market design, 
and external information.  
This dissertation focuses on investigating the impact of individual trader 
characteristics on trader behavior in the context of IMs. Specifically, we explore how the 
rise of globalization and the accompanying increased likelihood that organizations recruit 
individuals from different countries with diverse backgrounds and opinions impact trader 
behavior in IMs. This diversity is viewed as positive for IMs, because differing ideas and 
beliefs will drive trading behavior (Surowiecki, 2004).  In specific, the aim of this 
dissertation is to introduce theoretically-based research that empirically explores why and 
how variations in individual trader characteristics influence IM trader behavior. Once this 
influence is empirically identified, it becomes logical to ask how different levels of such 
behaviors impact trader performance, which in turn influence the overall IM performance 
(voice of the market). Therefore, the overall research questions of this dissertation are: 
1) How and why do variations in individual trader characteristics influence the 
information market trader behaviors? 
2) How do different levels of information market trader behaviors impact trader 
performance, which will eventually form with other traders’ performances the 
market performance?  
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Drawing upon the IM research framework proposed by Jones et al. (2009), Figure 1 
presents a framework that determines the study scope of this dissertation. In this figure, 
IMs may engage a relatively small to large number of traders. Each trader is likely to 
hold a particular set of trader characteristics that inform that trader‟s behavior during the 
use of the market. Different levels of such trading behavior, performed by different 
participants, may lead to different levels of prediction accuracies and individual profits 
(trader performance). The aggregation of all traders‟ performances creates the voice of 
the market (market performance). 
 
 
 
 
 
 
Figure 1: Dissertation Scope 
For each high-level construct shown in Figure 1, there could be many aspects that 
may characterize its conceptualization that are important for future measurement 
purposes. A review of MIS, finance, sociology, and political literature has identified 
those aspects that appear to be highly relevant to event information markets. Table 1 
shows the key supporting literature. Event IMs refers to those markets that operate with a 
well-defined set of outcomes provided a priori to market traders (Jones et al., 2009). The 
trader characteristics are viewed through cultural differences (Hofstede 1980, 1990, 
Schwartz 1994, 1999, Straub et al., 2002, Baumol et al., 2007), risk aversion (Pennings et 
al., 2000), experience, and education (Forsythe et al. 1998). Trader behavior can be 
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captured through an analysis of trader participation (Barnes et al., 1986, Pennock et al., 
2001, Bruggen et al., 2010, Plott et al. 2002; Ortner 1998, Chen et al. 2001), and trading 
patterns (Jones et al., 2009, Bollerslev et al., 1993), which refers to the strategies chosen 
by traders to implement during the use of markets. Trader profit and accuracy are 
frequently used as a surrogate for trader performance (Bruggen et al., 2010). The ultimate 
goal of an event IM is what is called “wisdom of crowds” (Surowiecki, 2004) or the 
voice of the market (Wolfers et al., 2005, Plott, 2000), which is determined by 
aggregating the results of all traders‟ behaviors. Finally, market performance is identified 
by how far the winning voice of the market deviated from the actual outcome (Jones et 
al., 2009, Bruggen et al., 2010). 
Table 1: Key Supporting Literature - Introduction 
High-Level Construct Construct Characterization Supporting Literature 
Trader Characteristics 
Cultural Differences 
Hofstede 1980, 1990 
Schwartz 1994, 1999 
Straub et al., 2002 
Baumol et al., 2007 
Risk Aversion Pennings et al., 2000 
Experience 
Forsythe et al., 1998 
Education 
Trader Behavior 
Trader Participation 
Barnes et al., 1986 
Pennock et al., 2001 
Bruggen et al., 2010 
Plott et al., 2002 
Ortner, 1998 
Chen et al., 2001 
Trading Patterns 
Jones et al., 2009 
Bollerslev et al., 1993 
Trader Performance 
Trader Prediction Accuracy 
Bruggen et al., 2010 
Trader Portfolio Profitability 
Market Performance The distance between the market 
voice and the actual outcome 
Jones et al., 2009 
Bruggen et al., 2010 
 
To better understand and determine the IM trader characteristics that drive trader 
behavior as a human activity, we draw from psychology literature the Theory of Planned 
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Behavior (TPB) by Ajzen (1988, 1991, and 2002). This theory is designed to explain and 
predict human behavior and action in a specific context. Similarities found in the nature 
of the investigated problem, the assumptions, and the unit of analysis, were the main 
reasons for employing this theory. In addition, IMs offer an environment that is similar to 
financial stock markets where traders buy and sell shares on a predetermined set of 
market outcomes. It is very likely that the economic culture beliefs of a trader would 
shape that trader‟s attitude and intention toward performing the actual trading behaviors. 
Therefore, we draw from economics literature four forms of capitalism as basis for 
conceptualizing economic culture beliefs. These forms are: entrepreneurial, big-firm, 
oligarchic, and state-guided (Baumol et al., 2007). These forms allow us to assess and 
differentiate IM traders based on the norms or values of the economic culture they 
believe in.  Social Identity Theory (SIT), drawn from the social psychology literature 
(Tajfel, 1970b, 1978), provides a foundation for this assessment. Finally, although the 
concept of participation is prevalent in MIS, management, finance, politics, and health 
care, our understanding of how it should be conceptualized in IMs contexts indicates that 
it has not been explored. Therefore, we draw from MIS literature the theory proposed for 
information systems development (Ives & Olson, 1984, Baroudi et al., 1986, Franz and 
Robey, 1986, Tait and Vessey, 1988, Doll and Torkzadeh, 1990) to explain how and why 
trader participation in an IM impacts his/her performance. 
This research was conducted through set of experiments to assess and validate the 
proposed constructs. Ensuring valid operationalization of the proposed constructs 
requires a rigorous methodology. First, recruited from classrooms and international sites, 
subjects were identified and then surveyed using a 32-item questionnaire to assess their 
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economic culture backgrounds and collect some demographic data. Second, the same 
subjects were introduced to an information market used for prediction and they received 
instructions on how to conduct trades. Participants were asked to predict the average 
price per gallon of regular gas in Florida at a future date using an IM. Market parameters 
were manipulated prior to its start. Examples of such parameters include the market 
duration (start time and end time), and number of traded outcomes (contracts or shares 
that traders buy and sell). Third, a validated 24-item questionnaire was then conducted to 
measure traders‟ characteristics such as risk aversion and trader independence prior to 
participating in the market experiment. Fourth, subjects were then given an opportunity to 
participate in an experimental market. Participants in an IM express their predictions or 
preferences for outcomes by buying and selling shares in alternative outcomes, and the 
resulting volume-weighted price average of shares indicates the aggregated preferences 
of participants (the voice of the market). Finally, data from the two questionnaires and the 
market were combined using automatically-generated IDs for analysis and investigation 
to report findings. 
There are three major theoretical contributions anticipated from this dissertation.  
First, the development of the economic culture concept and scale are expected to provide 
a basis for economic research on variations in the dominating capitalism systems. This 
will address the gap in the literature regarding how economic culture beliefs and values 
might drive individual economic actions. Although this concept is developed to serve our 
purpose in this dissertation, the scale can be used to measure economic culture in other 
research efforts in a broad range of fields. Second, this dissertation extends the theory of 
TPB by introducing the concept of trader‟s independence. Trader independence explains 
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why some traders are more prone to be highly influenced by external pressures, while 
others may act more independently and deny or reduce their trading behavior level. The 
third contribution is a response to the many research calls to develop new objective 
measures to precisely assess computer-recorded activities such as participation, 
performance, and trading patterns (Lucas et al., 1999, Straub et al., 1995, Collopy, 1996, 
Szajna, 1996). The objective measures used in this study help avoid inherent 
methodological problems such as common-method bias, hypothesis guessing, and 
indistinguishable causation, associated with retrospective self-reported measures of 
computer use. 
This dissertation has important practical contributions as well. One of the most 
challenging issues that organizations face is how to make the most effective use of the 
internal information held by their employees, where there are no data-based approaches 
available. Firms, intending to engage individuals in distributed decision making 
processes, need to know specific selection criteria for potential IM traders in order to 
ensure effective market outcomes that inform decision makers. Recruiting the right 
individuals may help avoid unnecessary costs and increase the likelihood of reaching 
more accurate predictions in IMs. Second, by employing the economic culture scale 
organizations can more easily assess the influence of the cultural differences in 
negotiations, work group formation, and even in the design of information systems such 
as information markets (our current area of interest). Third, the development of objective 
measures for participation, performance, and trading patterns provides evidence on how 
an individual participates and performs in her/his assigned task, which can be leveraged 
for effective management of individual contributions. Further, individuals can be 
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continuously informed about their precise level of participation and performance during 
the use of IMs. 
This dissertation, also, has important research implications. First, the introduction 
of trader‟s independence concept will broaden our understanding of why some traders are 
more susceptible to social pressure than others.  Considering this construct in research 
studies that assess significant constructs such as “social norms” and “intention” will more 
accurately enhance the statistical power of evidence on “social norms”.    Second, the 
efficacy of objective market measures, used in this dissertation, for studying the 
relationship between trading behaviors and trading performance can provide insights 
about the nature of this relationship. Such insights will add to our understanding what 
may drive trading participation, and can help future research build or extend a theory that 
may explain and anticipate the level of participation. 
The findings of this dissertation fall in three folds. First, five rounds of data 
collection of individuals with a total of sample size (N=626) in a range of countries in the 
first study were conducted to develop the measure of economic culture. The outcome of 
this study is a compact, 12-item scale that can be used for capturing the economic 
backgrounds of people across four main constructs: entrepreneurial, big-firm, state-
guided, and oligarchic. Each construct is measured using three scale items, which were 
validated in covariance-based structural equation modeling. Further, the second study 
developed a set of conceptualizations, definitions, and measures of trading behaviors‟ 
constructs that are highly-related to the context of information markets such as trader 
participation, trader performance (accuracy of prediction, and profitability). The 
theoretical relationship between these construct were investigated through conducting 
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eight market experiments and collecting information on 428 market traders. The findings 
suggest that there is statistical evidence for a positive influence of trader participation on 
trader performance. In comparing the quantity influence (trader participation) and the 
quality influence (trader accuracy) on trader profitability, we have found that trader 
accuracy had higher and more significant impact than trader participation. Finally, the 
third study identified what may foster trader participation for better trader performance. 
In information markets, findings of this study indicate that it is desirable to recruit 
individuals who are entrepreneurial, risk takers, and low to moderately independent 
traders. 
The dissertation is structured as three related but distinct studies and is presented 
in five chapters. The first chapter reviews the essential components of information 
markets, states the overall research questions, and addresses the importance of selecting 
such questions theoretically and practically. The second chapter presents the first study. 
This study, titled “Developing a Scale for Capturing Traders‟ Economic Culture Beliefs 
in Information Markets,” discusses various forms of dominating capitalism systems as 
basis and source for building individual economic beliefs, and develops and tests a 
theoretically-based survey instrument to classify individuals across the chosen spectrum 
of capitalist forms. The third chapter presents the second study. This study, titled “The 
Role of Information Market Trader Behaviors in Influencing Trader and Market 
Performance: New Conceptualization and Measurement,” proposes and designs new 
measures for assessing IM participants trading behaviors, and then investigates how 
different levels of such behavior impact participants‟ performance, which in turn 
influence the overall IM performance.  Specifically, this study redefines traditional 
10 
 
concepts such as participation and performance into new conceptualization to fit within 
the context of IMs. The fourth chapter presents the third study. This study, titled “The 
Impacts of Trader Characteristics on Trading Participation in Information Markets,” 
empirically tests the influence of the developed concepts: economic culture and trader 
independence on the level of trader participation. The study utilizes the measures 
developed in the first and second study. The fifth chapter concludes the topic of the 
dissertation. While results are presented and discussed in each of the three study chapters, 
the fifth chapter synthesizes those findings and contributions, as well as describes future 
research. 
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Chapter 2 
 Essay I: Developing a Scale for Capturing Traders’ Economic Culture Beliefs in 
Information Markets 
1. Introduction and Motivation 
The goal of this essay is to identify forms of economic-related beliefs and values 
that are appropriate for understanding how individuals may shape their trading 
attitudes and actions in information markets. This goal is achieved through exploring 
various forms of dominating economic systems as the basis and source for building 
individual economic beliefs. Four economic forms are identified from literature and 
used to assess individuals economically. These forms are called economic culture 
forms.  
According to the theory of cultural values, values differ between nations, and 
these differing values guide the actions and attitudes of individuals, groups and 
societies.  Cultural values are defined as those concepts that “guide the way social 
actors (e.g. organizational leaders, policy-makers, individual persons) select actions, 
evaluate people and events, and explain their actions and evaluations” (Schwartz, 
1999, p. 24-5). The identification of these guiding principles has become increasingly 
important with globalization.  While it is generally accepted by researchers in this 
field that not all individuals in a culture hold the same values, the research to date has 
12 
 
revealed that there are shared abstract ideas within nations, especially in those nations 
that have existed for some time  (Hofstede 1980, 1990; Schwartz 1994).  Cultural 
values are expressed in the nature and function of social institutions, organizational 
practices, national customs and laws (Markus & Kitayama 1994).  While some 
scholars investigate “culture” at the nation-level or organization-level such as 
Hofstede (1983) and Dinev et al(2009), others argue that it would be better to use 
social identity theory at the individual level to understand culture, particularly in light 
of globalization (Straub et al, 2002). Once such individual level data is aggregated, it 
will also be possible to assert that certain cultural characteristics do or do not belong 
to certain cultures as well as identify variations within cultures. 
In sociology and psychology some researchers have focused on the identification 
of basic cultural values, such as the five cultural dimensions of Hofstede (power 
distance, individualism/collectivism, uncertainty avoidance, masculine/feminine, and 
long term/short term orientation) and seven cultural values of Schwartz (harmony, 
egalitarianism, intellectual autonomy, affective autonomy, mastery, hierarchy and 
conservatism).  The researchers develop survey instruments and use the data collected 
to classify countries and/or regions on these dimensions.  The classifications can then 
be used to understand national differences in research (e.g., the impact of cultural 
values on work centrality and norms) as well as practice (e.g., to prepare employees 
for intercultural work assignments).  The notion of these national cultural differences 
resonates with the everyday experience of transnationals, who experience  cultural 
shock when they enter a new country as well as return home, especially when there is 
13 
 
a high degree of cultural novelty (larger cultural differences) (Gregerson and Stroh 
1997).  
Information technology research demonstrates the impact of culture on how IT is 
selected and used.  For example, Straub (1994) found differences between the U.S. 
and Japan in the choice of communication media, Gefen et al. (2001) found 
significant evidence that client attitudes toward software are related to the cultural 
similarity they feel toward their vendors, Dinev et al. (2009) found significant effects 
of national culture on user behavior regarding protective information technologies, 
and Kambayashi (2004) found a significant effect of national culture across industry 
boundaries on factory use of IT.  Tedre et al. (2006) note that “computational ideas 
are shaped by their creators‟ values, appreciations, ideologies, beliefs, or aesthetics”, 
all of which may vary by culture, and propose that it is critical to consider cultural 
differences in the design of IT. 
This idea that cultural differences impact the design of IT is the focus of a line of 
research being pursued by a research group at the University of South Florida.  In 
particular we are interested in understanding how cultural values that are embedded in 
information market technology impact use by individuals from around the world 
(Alhayyan et al. 2011).  Information markets, which use “the information content in 
market values to make predictions about specific future events”( Berg et al. 2003, pg. 
79), are mechanisms that enable geographically dispersed participants to reach and 
continuously re-evaluate consensus about the  value of alternative outcomes (Jones et 
al. 2009).  Information markets use a market metaphor: participants express their 
predictions or preferences for outcomes by buying and selling shares in alternative 
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outcomes, and the resulting volume-weighted price average of shares indicates the 
aggregated preferences of participants (the voice of the market).  This kind of 
distributed decision making has many applications, and information markets have 
been shown in some contexts to be better predictors of outcomes than traditional 
methods (Jones et al. 2009).  But the market metaphor of information markets 
assumes knowledge of and comfort with a Western, even U.S., version of capitalism.  
In the U.S. there is a wide participation in the stock market, and general 
understanding of how prices fluctuate and express the consensus value of a company.  
Given that stock market participation varies widely around the world [see Figure 2], it 
may not be safe to assume that knowledge or comfort with markets is equal globally.  
Moreover, as described below, economists have identified variations in capitalism 
that support this idea that individuals from different countries will have different 
economic values.   
These differences in forms of capitalism are termed economic cultures, and our 
central question for the line of research is: 
 
Can a theoretically-based scale be developed to assess the economic culture of 
individuals?  
 
This line of research is one instance of the overall concern for MIS of the extent 
to which cultural values are embedded in information technologies in ways that 
impact their use.   In order to support this research, it is necessary and congruent with 
the approach taken by others who study the impact of cultural differences to first 
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define the term “economic culture”, identify appropriate economic forms that 
represent different economic culture beliefs of individuals, and then develop and test 
an economic culture scale.  This scale was then be used to determine individual 
information market traders‟ economic culture, and relate it to differences in their 
actual trading behavior.  (The measurement of information market traders‟ trading 
behavior is the subject of another paper – essay 2.)  Such a scale can also be used in 
other research efforts in a broad range of fields, since as discussed in the literature 
review, there is no existing scale to measure economic culture. 
The rest of this paper is organized as follows. Section 2 shows the literature 
review. The theoretical approach is presented in section 3. Section 4 introduces the 
concept of economic cultures used in this research. We then explain the multi-round 
process used to develop a scale for the economic cultures in section 5. Section 6 
shows our proposed solution for how to classify an individual into one of the 
economic cultures. We finally conclude in section 7. 
2. Literature Review 
People experience a variety of economic models as children growing up in 
different societies, by studying within different educational systems, and through 
direct involvement in different economies.  It is likely that someone‟s general 
economic experience will affect their engagement in an electronic-oriented context 
such as information markets, as well as their acceptance of the consensus outcomes, 
since an entrepreneurial economic culture is embedded in the design of such 
technologies. 
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Culture as a phenomenon includes the values, norms, and beliefs that characterize 
distinct nations, organizations, and even individuals (Hofstede, 1983, Schwartz, 1999, 
Straub, 2002, Kambayashi, 2003, Tedre et al 2006, Boyers, 2005, Dinev et al, 2008). 
As globalization spans different nations and cultures around the globe, the need to 
address the economic cultural differences among different entities such as countries, 
organizations, and individuals is more important now than any time before. In modern 
multinational, transnational, and rapidly changing environments, information 
technology (IT) is utilized to implement the business processes that adapt, 
communicate, and coordinate individuals‟ economic culture. Some examples of IT-
enabled contexts are electronic financial markets and information markets. 
In business-oriented contexts, research has shown that social and cultural 
backgrounds may affect the behavior of individuals in different ways. For example, 
by surveying over 17,000 middle managers in 61 societies, Javidan et al. (2007) 
found clear differences in “future orientation”, or the extent to which a culture 
encourages and rewards behaviors such as delaying gratification, planning, and 
investing in the future. Baker et al. (2000) examined the common investment 
mistakes caused by investor‟s cognitive and emotional weakness, and they found that 
behavioral and social factors affect the financial decisions of investors working in 
different economic systems. Moreover, the reasons behind noise trading, or not-fully 
rational trading, are “beliefs and sentiments that are not fully justified by fundamental 
news” (Shleifer and Summers, 1990). Melzer (2009) stated that capitalist systems are 
neither rigid nor identical. They differ, change and adapt. In addition, previous 
research in the financial discipline does highlight considerable variation in stock 
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market participation across nations.  For example, Figure 2 summarizes stock market 
participation for more than two-dozen countries as the fraction of individuals who 
directly own stock (Guiso et al., 2007). These substantial national differences in 
market participation lend credence to the role of culture and the socio-economic 
environment on the grass roots acceptance of financial markets.  Therefore, it seems 
reasonable to expect similar patterns of variation in the usage of information markets. 
 
Figure 2: Variation in Stock Market Participation across Nations (see Guiso et al., 2007) 
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In economics, researchers have identified differences in the types of capitalism 
practiced around the world.  At a minimum capitalism is viewed as an economic 
system in which most or all the means of production are privately owned, the owners 
of the means of production profit from economic activity, and employees profit via 
wages.  Today capitalism is the dominant economic system, but national differences 
in capitalism are apparent.  For example, Bizberg (2010) has found that differences in 
the form of capitalism, and in particular the role of governments, within Latin 
America led to differences in how those countries responded to the 2008-2009 global 
crisis.  In addition, Boyers (2005) investigated issues about the evolution and the 
diversity of contemporary national economies. By contrasting two economic analysis 
approaches in his study: the variety of capitalism (VOC) and the regulation theory 
(RT) that both stress the role of globalization in deepening the competitive advantage 
associated with different institutions, Boyers raised some doubts about the existence 
of a “one best way” for capitalism. In fact, two forms of capitalism were found for 
VOC : Liberal Market Economies (LME) found in the US and Coordinated Market 
Economies (CME) found in Germany; while for RT there exist four forms of 
capitalism: market-oriented capitalism found in English-speaking countries and 
Norway, meso-corporatist capitalism found in Japan and Korea, state-driven 
capitalism found in the continental countries taking part in the European integration 
drive, and social-democratic capitalism found in the Scandinavian countries.  
A more intuitive study of capitalism is offered in the book Good Capitalism, Bad 
Capitalism, and the Economics of Growth and Prosperity (Baumol et al. 2007). In 
this study, Baumol et al argue that, from the day the Berlin Wall fell, the struggle 
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between communism and capitalism was apparently reduced. Capitalism had 
triumphed and communism was reduced to a narrower range of countries. 
Accordingly, more countries have adopted capitalism in different forms. While all 
these forms recognize the right of private ownership of property, substantial variation 
is observed in economic growth performance, innovation, and entrepreneurship 
across different countries. Baumol et al. offer four broad types of capitalism: 
entrepreneurial capitalism, big-firm capitalism, oligarchic capitalism, and state-
guided capitalism.  
The role and form of capitalism has been the subject of debate, at varying levels 
of sophistication and animosity, since these economic and philosophical ideas first 
took shape.  Some argue that Baumol‟s classification is a gross overgeneralization in 
which developing countries tend to be state-guided or oligarchic while developed 
countries tend to be characterized either exclusively by big-firm capitalism or a mix 
of big-firm and entrepreneurial capitalism.  But it is inclusive in that it covers all 
nations and is detailed enough about economic activity to support empirical 
investigation. For the purposes of this research, the premise is simply that not all 
forms of capitalism are equal with regard to the role of markets and the types of 
organizations that participate in the economy.  Furthermore, the immersion of an 
individual in these different types of capitalism will color their views of markets, 
through formal education and informal experience.  These different views of 
economic and market activity are likely to have an impact on how individuals 
participate in and draw conclusions from IT-enabled contexts such as information 
markets. So, while there are several frameworks for organizing forms of capitalism 
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(and new ones likely to arise), we draw upon the four forms of capitalisms proposed 
by Baumol et al for three reasons. First, Baumol‟s argument is drawn from logic, 
history, and even economic theory although it is not mathematically modeled. 
Secondly, as already noted, it provides an inclusive and detailed explanation of the 
variations in capitalism.  Third, the Baumol et al. classification is a research 
opportunity, in that they explicitly acknowledge that their claims have not yet been 
tested by the traditional empirical techniques used by economists, although some 
recent work by others is beginning to build a case that entrepreneurship matters 
(according to Baumol et al, 2007). The standard statistical techniques are to employ 
some form of multiple regression analysis, which allow investigators to sort through 
the causes of phenomena to identify which are significant, and by how much, and 
which are not. [p. 13-14] 
By developing a scale that assesses the four dimensions as a first step, and then 
testing them with individuals from various economic backgrounds, we provide a basis 
for economic research, in general, on variations in capitalism.  The scale was used in 
our line of research to investigate the impact of these variations in economic culture 
on information market use, such as differences in individuals‟ level of participation, 
performance, prediction accuracy, profit, level of confidence and acceptance in the 
market outcome, and intent to continue to participate in markets.  
Despite its recognized importance, the impacts of cultural factors, which are 
uniquely combined in a single individual, on diverse trading behaviors within IT-
enabled context such as information markets have received little and limited attention 
from information systems (IS) researchers. It is very possible that the wide-ranging 
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and contradictory scholarly opinions about the definition of “culture” have slowed the 
advancement in this arena. However, due to our intent to limit the scope of this 
research, we refer scholars interested in further investigation in this subject of debate 
to two research papers by Hofstede (1983) and Straub (2002). 
The goal of this research is to develop a survey instrument to classify individuals 
along the spectrum of capitalist forms (entrepreneurial capitalism, big-firm 
capitalism, oligarchic capitalism, and state-guided capitalism), thereby assessing a 
dimension of economic culture.  There is a long tradition in the development and use 
of surveys to assess cultural differences; for example, Geert Hofstede‟s survey on the 
dimensions of culture has been employed by countless researchers (see Hofstede 
(2001) for a summary of the empirical evidence).  Following that tradition, we 
developed items based on the conceptualization of economic cultural differences from 
Baumol et al. (2007). We believe that understanding individual differences with 
regard to social and educational experiences with economic models can lead to 
insights about how these individuals might participate in various markets such as 
information markets, or use the outcomes of such markets.   
3. Theoretical Approach 
In order to understand how and why individuals can be classified into different 
categories of economic cultures and how these categories can be used, as a 
consequence, to explain and predict the behaviors of individuals, we draw from the 
Social Identity Theory (SIT) in the social psychology literature. The SIT (Tajfel, 
1970b, 1978) deals with the underlying mechanism of group identification. In this 
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theory, individuals perceive that they belong to a group or not. If they belong to the 
group, they are part of the “ingroup”; if not they are part of the “outgroup”. The 
ingroup members, then, become distinct in their shared beliefs, attitudes, values, 
norms, and behavior (Deaux, 1984, Hogg, 1996; Tajfel, 1970a, Turner, 1982).  
However, these values within a single individual remain anonymous to others 
until that individual is identified within a group. Once the individual is identified, the 
extent to which these values hold differ among people within the same group. Thus, 
the strength of shared norms depends on how many of the characteristics each 
individual believes he/she has in common with other members in the same group. For 
example, physicians are perceived to feel, think, and act in certain way, and the 
identification with this group determines at least some of the attitudes and behaviors 
of members of their group. Tajfel asserted that behavior can be represented in terms 
of a bipolar continuum. At the interpersonal pole, behavior is determined by the 
character and motivations of the individual. At the opposite, inter-group pole 
behavior is determined by an individual's group memberships. Where individuals 
place themselves on this continuum depends on interplay between social and 
psychological factors. 
Initial research on SIT in social psychology has focused on the importance of the 
group norms in the determination of the individuals‟ behaviors and preferences 
(Tajfel, 1970a and b). Many of the studies in this vein investigate and confirm 
favoritism and prejudices by ingroup members against members of other groups.  In 
organizational contexts, social identity is defined by a membership of a given 
organization or work-team. Findings in these studies lead to increases in liking for the 
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relevant organizational ingroup (Brown, 1978, Terry et al, 1998), willingness to 
contribute to collective goals (Ellemers et al 1998, Tyler et al, 2000), and group 
productivity ( James et al, 1989, Hart et al 1998). 
Straub et al. (2002) argue that SIT is a preferred way to understand all kinds of 
cultural differences at the individual level, especially if those differences are 
measured empirically, rather than assigning individuals to a cultural norm based on 
country of birth or residence.  The use of SIT as the theoretical basis of an economic 
culture study is consistent with the large body of work on shared norms as a cultural 
foundation, since SIT is also norm based. SIT is deemed to serve our aim of 
identifying to which economic culture dimension an information market trader 
belongs for three reasons. First, it provides a theoretical framework that explains the 
existence of different groups represented by different economic categories differing in 
their norms and principles. Each category forms generic principles and norms shared 
by its members who prefer them to certain extents. Although clear-cut boundaries are 
not assumed among groups as SIT suggests, the premise is that each group becomes 
distinct in its own norms and values; hence it becomes easier to explain and predict 
behaviors. Second, SIT posits that members of a group vary in the extent to which 
they hold the norms or values of the group (if at all). This theoretical proposition 
matches the assumption proposed by Baumol et al that a pure single type of 
capitalism is rarely observed in a single economy as it may contain mix of values 
drawn from various types of capitalisms. Finally, the unit of analysis presumed in the 
SIT theory is individual, which is congruent with our aim in investigating the four 
dimensions at the individual level.  Unlike Baumol et al. and Hofstede, the goal of our 
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research is not on collecting large amounts of data from around the world in order to 
classify nations on cultural differences.  Our goal is identify an individual information 
market participant‟s economic cultural norm(s), and then explore how differences 
between individuals‟ economic cultural norms impact their behavior and attitudes. 
4. Economic Culture 
“Economics” is the study of how scarce resources are allocated among unlimited 
wants (Boyers & Melvin, 2008). “Culture”, on the other hand, has several definitions, 
but is most often defined as the collective values and norms which distinguish 
members of one group or category of people from another (Hofstede, 1993). 
Economic culture is defined as a set of economic beliefs, practices, and polices that 
bind an entity (country, organization, group, or team) together, and then these values 
are absorbed and implemented by individuals (adapted from Throsby, 2001).   Just as 
shared norms and values provide the anchor for culture identity of various forms at 
large, so also in the restricted domain of economics we can interpret the combination 
of economic thoughts as a cultural norm. It is likely that the impact of culture on the 
way economists, in specific, and people in the context of economics, in general, goes 
further because the cultural norms and values they learn or believe will have 
significant influence on their perceptions, attitudes and actions. While prior research 
consistently recruited the concepts of “race” (Hong et al., 2004)  and “home country” 
(Hofstede, 1980, 1990) as anchors for judging people attitudes and actions apriori, we 
argue that with globalization people‟s values and beliefs may evolve over time and 
reflect their broad experiences with multiple cultures and races. Particularly from an 
economic perspective, it may not seem rational to assume that people‟s economic-
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related values and beliefs are fixed characteristics as are race and home country. In 
line with this argument, Guiso, Sapienza, and Zingales (2004) show that individuals 
who live in areas with higher levels of social capital are more likely to invest in 
stocks, no matter where they are from or what their races are. 
Given the economic culture definition, capitalism, as mentioned earlier, is viewed 
at minimum as an economic system in which most or all the means of production are 
privately owned either collectively of individually across the globe.  However, these 
economic systems are not identical nor rigid (Melzer, 2009). Although the different 
forms of capitalism share the principle that the private property is recognized, they, 
on the other hand, differ, change and adapt in their economic growth performance, 
innovation, and entrepreneurship (Baumol et al, 2007).   
The forms of capitalism we draw from include “generic groupness” norms (a set 
of general norms/values identifying each form) and principles that differentiate one 
form from the other. These forms are the four broad types as defined by Baumol et al: 
entrepreneurial capitalism, big-firm capitalism, oligarchic capitalism, and state-
guided capitalism. In this section, we expand the description of each type according 
to Baumol et al definitions.  
Entrepreneurial capitalism (ENT): This form of capitalism depends on a large 
number of small innovative firms for a significant portion of the overall economic 
activity.  Those firms undertake and commercialize breakthrough innovations. 
Together, these innovations have a large impact on improving living standards 
(automobiles, airplanes, telephone, internet, and electricity). Industries spawned by 
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innovation in this form enhance productivity and thereby contribute to economic 
growth both nationally and within regions where new firm formation is especially 
strong. ENT includes common norms such as: there are and should be many 
opportunities for achievement and initiative in jobs; there will be a great deal of 
change, even very disruptive change; market forces should and do control the level of 
employment stability; risks and rewards are positively related; and the primary source 
of increased activity is innovative ideas. ENT fosters and rewards individuals that are 
very entrepreneurial. While no country is purely entrepreneurial, the United States 
does include a vibrant venture capital industry and many small businesses and is 
perhaps the best example of this kind of economic culture. 
Big-firm capitalism (BF): Big-firm capitalism describes an economic landscape 
dominated by a few well-established and very large organizations that are not under 
direct government control. Ownership of such firms is widely dispersed among many 
shareholders. There are few small businesses or independent entrepreneurs in BF 
economies that are innovative. Instead, those entrepreneurs live in the margins and do 
not provide the economic fuel for the large firms in the way it is done by innovative 
entrepreneurs in the United States. BF economies are also powered more by certain 
national champion firms that are promoted by the government for their recognized 
ability to compete with global firms from other countries. ENT and BF overlap to 
some degree in two norms: the innovation and the involvement of large firms in the 
economic activity. BF adopts the incremental innovation where greater complexity 
and capital costs are experienced (Nokia and Ford are good examples); however this 
BF norm remains essential to significantly mass-produce and develop. On the other 
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hand, ENT is fostered by the breakthrough innovation norms where the economic 
environment has a lot of change, even very disruptive change. While large firms in 
BF are considered major players, their role is much lower in ENT. Common norms in 
BF include: markets are operated by large and few firms, small firms barely survive, 
national firms are favored by the state to keep the country competitive with others in 
the world, markets are highly concentrated and sometimes even monopolies. 
Economic growth, when it exists, departs from incremental innovation, and firms can 
be lazy, living off their cash flows without innovations and are sometimes resistant to 
change.  France and Germany are good examples drawn from Western Europe and 
Japan and Korea are examples drawn from East Asia. 
Oligarchic capitalism (OLG): The economic policies in this form are designed 
predominantly and exclusively to promote the interests of a very narrow and wealthy 
portion of the population. This form remains capitalist in the sense that the property 
rights are protected and recognized by the government. Economic growth herein is 
not the central objective of the government whose main goal is instead to maintain 
and enhance the economic position of the oligarchic few who own the country‟s 
resources. Several common norms in OLG are: incomes and wealth are distributed 
extremely unequally, and a high share of informal activity exists where individual and 
firms collaborate.  These collaborative activities may be inherently constructive, but 
are performed in ways that are technically illegal and lacking official approval, which 
leads to higher levels of corruption. The most appropriate examples can be observed 
among some of the South American countries, such as Venezuela and Columbia. 
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State-guided capitalism (SG): This form of capitalism exists where government, 
not private investors, decides which individual firms should grow. Government 
economic policy is then formulated to support those decisions using various policies 
and resources to help out the chosen “winners”. SG remains capitalist because the 
state enforces the rights of property and contracts, markets guide the prices of goods 
and services, and at least some small scale of activities remain in private hands. 
Political leaders in SG take advantage of their power to benefit from the winners. 
Seeking maximum economic growth, government is deeply involved in centrally 
planning or guiding markets by allocating resources in the economy and supporting 
particular industries. The means by which government guides growth are through: (a) 
ownerships of banks that control transferring resources from savers to investors, and 
(b) significant ownership of large enterprises that control the prices of goods and 
services and employees‟ wages. Values and norms of SG can overlap to some degree 
to those from other forms of capitalism. For example, SG overlaps with the BF when 
national firms are favored by the state; however, in BF economies are not necessarily 
directed toward the outcomes by government policy. Also, both adopt the norm of 
central planning when SG picks the winners, sets prices and wages, and owns the 
means of productions; while in BF firms are paid according to the quantity of 
production regardless of the quality or whether consumers actually want the output. 
SG also overlaps with OLG capitalism in some aspects except in the fact that the 
main objective of leaders in the OLG capitalism is “patronage”, not centrally planned 
economic growth as in SG. Though most nations exhibit aspects of several capitalistic 
forms, China and Singapore are reasonable state-guided examples. Generally, ENT 
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and BF are overlapping in two values: innovation and large firm involvement, while 
SG, BF, and OLG shares the norm of central planning toward achieving certain but 
different goals. This possibly suggests that in any future analysis we should expect 
some level of positive correlation among ENT-BF, BF-SG, SG-OLG, and BF-OLG.  
Table 2: Major norms of constructs definitions – Essay 1 
Economic Form Major Norms/Values/Beliefs 
Entrepreneurial 
 Large number of small innovative firms operates markets. 
 There are many opportunities for achievement. 
 Market forces control the level of employment stability. 
 Risks and rewards are positively related. 
 It has a lot of change, even very disruptive change. 
 There are many chances for initiatives in the jobs. 
 Individuals are very entrepreneurial. 
 Primary source of increased activity is innovative ideas 
 To some degree, big firms are involved in economic activities. 
Big Firms 
 Few large enterprises, not controlled but supported by government, operate 
markets. 
 Economic growth, when it exists, departs from incremental innovation. 
 National firms are favored by the state to keep the country competitive with 
others in the world. 
 Markets are highly concentrated and sometimes even monopolies. 
 Central planning is embedded this system. 
 Firms‟ ownerships are widely dispersed among many shareholders 
Oligarchic 
 Economic policies are designed to promote the interests of elite groups. 
 Economic power in the hands of elite groups. 
 Incomes and wealth are focused and distributed unequally. 
 Government promotes the interests of elite groups. 
 Informal economic activities take high share of the economy. 
 This form is plagued by corruption. 
State Guided 
 Government decides which firms should grow. 
 Government employs central planning to maximize the economic growth. 
 Resources are allocated by the state to support particular industries. 
 Government owns high share of banks and large enterprises. 
 The national firms are favored by the state. 
 
These four types of capitalism provide a basic perspective on the role of markets 
in a society, with entrepreneurial capitalism providing the most direct experience with 
markets, and state-guided capitalism insulating individuals the most from market 
mechanisms and associated risks through central planning. Figure 3 depicts the four 
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Right of private ownership 
OLG BF ENT SG 
forms with some extent of overlapping norms as introduced by Baumol et al. In 
addition, Table 2 lists the major norms and values embedded in each type of 
capitalism. 
 
 
 
 
 
 
 
 
 
Figure 3: The four forms of economic cultures with their overlapping norms 
 
5. Developing the Economic Culture Scale 
The development of the economic culture scale involved a multi-round process. 
First, initial items reflecting the economic culture forms (entrepreneurial, big-firm, 
oligarchic and state-guided) were developed along with various constructs such as 
power distance, diffused responsibility, and anonymity. These forms were assessed in 
the context of studying the subjects‟ behaviors in information markets. Initially the 
items were reviewed for content by a number of researchers familiar with the 
different types of economic culture to ensure that they indeed reflected the construct 
of interest. Next, the items were subjected to several stages of refinements after being 
used in successive classroom-based market pilot study experiments, and subjected to 
- Innovation 
- Large firm involvement 
- Favor of national firms - Resource allocation 
toward few groups 
- Central planning 
ENT: Entrepreneurial 
BF: Big-Firm 
SG: State-Guided 
OLG: Oligarchic  
31 
 
several stages of rigorous analysis where both exploratory and confirmatory factor 
analysis were conducted. The steps in these analyses are applied according to the 
standard method for scale development (Hofstede, 1983, Chin et al, 1997). The 
conditions (values identification) specified by the SIT theory were also applied. The 
steps in these analyses are presented in the next sections. 
5.1 Round 1: Initial Item Development 
In articulating an initial set of items for a scale, it is crucial to ensure that the 
definitions of the four forms of the economic culture construct are solid. The 
definition of each form has major components and norms, which are identified in 
Table 2. Items were created in such a way to strongly imply and reflect the definitions 
provided by Baumol at al. In fact, some statements are formed from the basic 
definitions, leading to the initial development of 15 items in total distributed among 
the four forms: 8 items for entrepreneurial, 2 items for big firms, 2 items for 
oligarchic, and 3 items for state guided, see Table 3. Statements such as “I believe 
that the best economic system is one in which individuals are very entrepreneurial.” 
were generated to reflect the extent to which a respondent believes in the 
entrepreneurial form. The reason that the number of items is distributed unevenly 
among the four forms is the fact that their initial use was in a survey that also had 
items for power distance, uncertainty avoidance, individualism/collectivism, diffused 
responsibility, and anonymity. We were concerned about survey length. Face validity 
on these items was conducted by researchers familiar with economic culture 
differences but blind to the study objectives prior to their initial use with subjects. 
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The development of the scale initially took place in paper-based format in 2007 
within the context of information markets designed to investigate various constructs 
besides economic culture. The 15 initial economic culture items (Table 3) were 
administrated in a questionnaire to graduate students in a global economics class in a 
major metropolitan university. 
Table 3: Economic Culture Initial Items – Round 1 
Economic 
Culture Form 
Economic Culture Item Initial 
Entrepreneurial 
I prefer a job in which there are many opportunities for achievement ENT_1 
I prefer a job in which innovative ways of doing things are introduced by 
my superiors. 
ENT_2 
I am comfortable with an economic system that typically has a lot of 
change, even very disruptive change. 
ENT_3 
I prefer an economic system in which the stability of employment is 
protected from disruptive market forces. [Reverse] 
ENT_4 
I prefer a job in which I have many chances for initiative in the job. ENT_5 
I have found that the primary source of increased productivity is 
innovative ideas. 
ENT_6 
I believe that the best economic system is one in which individuals are 
very entrepreneurial. 
ENT_7 
I am most comfortable with an economic system in which individuals 
take risks, but also may get high rewards for those economic risks. 
ENT_8 
Big Firm 
I am most comfortable with an economic system in which a few large 
firms or groups of firms dominate the economy 
BF_1 
I believe that the best economic system is one in which there are many, 
large companies, or groups of companies, control some of the industry 
sectors. 
BF_2 
Oligarchic 
I am most comfortable when a small number of leaders exercise control 
over the economy and government. 
OLG_1 
I believe that the best system is one in which both political and economic 
control is exercised by a few, highly-qualified leaders. 
OLG_2 
State Guided 
I believe that the best source of increased productivity is in state-directed 
research. 
SG_1 
I believe that the best system is one in which the government has high 
levels of political control, but the economy is free of government control 
SG_2 
I am most comfortable when individuals and firms are free of 
government control, but the government exercises strong control and 
leadership of political matters 
SG_3 
 
The students were quite diverse in background, and so provided a diversity of 
economic perspectives, even though they were all in one location. Each item in the 
survey is measured using five standard Likert rating scale: Strongly Disagree, 
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Disagree, Neutral, Agree, and Strongly Agree.  Although the sample size was 36 
subjects in total, it is deemed to be reasonable for testing purposes in a first round. 
Table 4 shows the items reliabilities for the four types of capitalism, along with the 
number of items per capitalism type, with some low reliability items removed to 
enhance the psychometric properties. For instance, reliability test on state-guided 
typology initially showed low weight of Cronbach‟s Alpha with (0.194), however by 
removing the item (SG_1), that weight has improved significantly to (0.610). 
Table 4: Initial Item Reliability Statistics – Round 1 
Economic Form 
Number of 
Items 
(Initial) 
Cronbach’s 
Alpha 
(Initial) 
Number of 
Items 
(Revised) 
Cronbach’s 
Alpha 
(Revised) 
Item(s) 
removed 
Entrepreneurial 8 0.625 6 0.676 
ENT_1, 
ENT_2 
Big-Firm 2 -0.162 - - - 
Oligarchic 2 0.742 - - - 
State-Guided 3 0.194 2 0.610 SG_1 
 
5.2 Round 2 
Reliability tests produced in the first round, especially for big-firm and state-
guided constructs, and feedback collected from the survey respondents led to some 
necessary revisions. These revisions were intended to reflect more precisely the 
dimensionality and content of the four forms definitions and at the same time retain 
the consistency among items of each form. Also, items were added in the hope of 
improving the scale psychometric properties and be more specific to the context. 
Following this criteria, round 2 took a place in 2008 where we removed one item 
from the entrepreneurial questions (ENT_2, Table 3), added two new items to the big-
firm questions (BF_3 and BF_4, Table 5), revised one item (OLG_1, Table 3) and 
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added two new items to the oligarchic questions (OLG _3 and OLG _4, Table 5), and 
finally revised two items (SG_1 and SG_2, , Table 3) and added a new item (SG_4, 
Table 5) to the state-guided questions. While the focus is to capture all possible 
aspects pertaining to each of the four forms, two more open-ended questions were 
added to the end of the survey. The first question is to ask subjects to list all the 
countries in which they have lived, worked, and/or attended school, besides their 
home country (e.g. the United States or China). The second question is to ask them to 
list all the languages they speak, besides their native language (e.g. English or 
Chinese). These two items were proposed to reflect the extent to which each subject 
is exposed to different economic values, and hence they might explain whether this 
individual reports a pure or mix of economic cultures. It is more likely that an 
individual with a pure single type of economic background, say state-guided, speaks a 
single language and/or has lived or worked in a single country. On the other hand, an 
individual, who has lived/worked in more than one country and/or has experience 
speaking different languages, is more likely to hold a mix of economic culture values. 
Table 5 shows the new and revised items. The total number of items in the revised 
survey was 21 questions distributed among the four forms as follows: 7 items for 
entrepreneurial, 4 items for state guided, 4 items for oligarchic, 4 items for big firms, 
and 2 open-ended items for countries and languages. For convenience purposes, the 
survey was posted in an internet-based format at 
(http://www.surveymonkey.com/s/bjyxpjk).  
 
35 
 
Table 5: Economic Culture Items – Round 2 
Economic 
Culture Form 
Economic Culture Item Initial Revision 
Entrepreneurial 
I prefer a job in which there are many opportunities for 
achievement. 
ENT_1  
I am comfortable with an economic system that typically has a lot of 
change, even very disruptive change. 
ENT_2  
I prefer an economic system in which the stability of employment is 
protected from disruptive market forces. [Reverse] 
ENT_3  
I prefer a job in which I have many chances for initiative in the job. ENT_4  
I have found that the primary source of increased productivity is 
innovative ideas. 
ENT_5  
I believe that the best economic system is one in which individuals 
are very entrepreneurial. 
ENT_6  
I am most comfortable with an economic system in which 
individuals take risks, but also may get high rewards for those 
economic risks. 
ENT_7  
Big Firm 
I am most comfortable with an economic system in which a few 
large firms or groups of firms dominate the economy 
BF_1  
I believe that the best economic system is one in which there are 
many, large companies, or groups of companies, control some of the 
industry sectors. 
BF_2  
I think it is acceptable for large companies that dominate their 
economic sector to maintain their position, even if they are not very 
innovative. 
BF_3 new 
Only very large firms in a country have the resources to keep that 
country competitive with others around the world. 
BF_4 new 
Oligarchic 
I am most comfortable when a small number of leaders, inside and 
outside of government, exercise control over the economy and 
government. 
OLG_1 revised 
I believe that the best system is one in which both political and 
economic control is exercised by a few, highly-qualified leaders. 
OLG_2  
In any country, it is just as important to maintain and enhance the 
existing economic power structure as it is to grow the economy. 
OLG_3 new 
I believe that government policies should be designed to favor the 
existing economic power structure, even if income in a country is 
not distributed equally. 
OLG_4 new 
State Guided 
I believe that the best system is one in which the government, not 
private investors, decides which industries in the economy should 
grow. 
SG_1 revised 
I believe that the best system is one in which the government has 
high levels of political control, but the economy is free of 
government control 
SG_2  
Government should use its power, through policies and providing 
resources, to direct the economy toward certain industries and firms.  
SG_3 revised 
I believe that in the best economic system, government decides 
which firms will grow. 
SG_4 new 
In-Country 
(open-ended) 
Please list all the countries in which you have lived, worked, and/or 
attended school, besides the United States. 
  
Spoken 
Language 
(open-ended) 
Please list all the languages you speak, besides English. If you speak 
only English, please enter "None" in the box below. 
  
 
These revised items were again tested for face validity and reviewed by relevant 
researchers. Then, the survey was administrated for reliability test in a relatively 
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small sample consisting of 16 graduate students taking a global economics course. 
The intent of conducting this round was to test the contents and clarity of the 
construct under investigation. Table 6 shows the reliabilities for the four types of 
capitalism. Although the sample size is not large enough to draw upon, the outcomes 
of this test indicate reasonable level of reliability with Cronbach‟s alpha (>.70) for 
each form after removing three items with low reliability: one item from big-firm 
(BF_1), one item from oligarchic (OLG_1), and one item from state-guided (SG_3), 
see Table 5. These initial results set the stage for round 3. 
Table 6: Item Reliability Statistics – Round 2 
Economic Form 
Number of 
Items 
(Initial) 
Cronbach’s 
Alpha 
(Initial) 
Number of 
Items 
(Revised) 
Cronbach’s 
Alpha 
(Revised) 
Item(s) 
removed 
Entrepreneurial 7 0.730 - - - 
Big-Firm 4 0.653 3 0.853 BF_1 
Oligarchic 4 0.702 3 0.805 OLG_1 
State-Guided 4 0.572 3 0.839 SG_3 
 
5.3 Round 3 
While acceptable outcomes were reached at in round 2 after dropping few low 
reliability items, we wanted to be inclusive in round 3 to confirm the reliabilities 
reported in Table 6 by collecting larger sample size. Hence, all the 19 items of the 
four cultural forms were retained for testing. Following the research traditions in 
sampling for culture studies by Hofstede (1983, 2001) and Straub et al (2002), we 
initially targeted three different counties, which are accessible to the authors, during 
the period from summer 2010 to spring 2011 for collecting data in order to enhance 
variance for the overall sample among the four types of capitalisms. These counties 
are USA, Singapore, and Saudi Arabia. Data was collected from students in 
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university global economic classes distributed in the three countries. The students 
were quite diverse in their economic backgrounds, and so at this time of developing 
the scale, they served our research purposes.  
Table 7: Respondents‟ backgrounds – Round 3 
 Number of countries in which a 
respondent has lived/worked 
*
 
Number of spoken 
languages 
**
 
One country or language 43 42 
Two countries or languages 54 44 
Three or more countries or 
languages 
14 26 
Missing data 6 5 
Total 117 117 
 
*Afghanistan, Argentina, Australia, Austria, Bahamas, Bangladesh, Barbados, Belize, Bolivia, Brazil, Canada, China, 
Costa Rica, Dominican Republic, Ecuador, El Salvador, France, Germany, Guyana, Haiti, Hong Kong, India, Indonesia, 
Iran, Ireland, Italy, Japan, Kuwait, Libya, Malaysia, Mexico, Morocco, Nepal, Pakistan, Philippines, Poland, Qatar, Russia, 
Singapore, South Korea, Spain, Sri Lanka, St. Vincent, Thailand, Trinidad, Turkey, UK, USA, Venezuela, Vietnam. 
 
**Arabic, Bahasa, Cantonese, Chinese, Creole, English, French, German, Hindi, Italian, Indonesian, Japanese, Kannada, 
Malay, Mandarin, Marathi, Nepali, Pashto, Persian, Portuguese, Quechua, Russian, Sinhala, Spanish, Tamil, Telugu, Thai, 
Urdu, Vietnamese 
 
 
Table 8: Respondents‟ backgrounds – Round 3 
 Mean Median Standard Deviation 
Entrepreneurial  5.13 5.29 0.77 
Big-Firm 3.39 3.25 0.87 
Oligarchic 3.91 4.00 0.97 
State-Guided 3.44 3.25 0.97 
 
Table 9: Item Reliability Statistics – Round 3 
Economic Form 
Number of 
Items 
(Initial) 
Cronbach’s 
Alpha 
(Initial) 
Number of 
Items 
(Revised) 
Cronbach’s 
Alpha 
(Revised) 
Item(s) 
removed 
Entrepreneurial 7 0.689 4 0.739 
ENT_1, 
ENT_2, 
ENT_3 
Big-Firm 4 0.516    
Oligarchic 4 0.503    
State-Guided 4 0.523 3 0.676 SG_2 
 
The sample size was 117 data points collected from US (100 subjects), Singapore 
(7 subjects), and Saudi Arabia (10 subjects). Subjects seem diverse in their cultural 
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backgrounds. The second row in Table 7 shows, for instance, that the number of 
subjects who have lived/worked in two countries is 54, while 44 subjects speak two 
languages. In general, the number of countries represented in this sample is 50 
countries across the five continents; while the number of different spoken languages 
is 29 languages. After eliminating cases due to missing responses on some items, the 
actual sample size was 112. The descriptive statistics of the response items such as 
mean, median, and standard deviations for each capitalism type are reported in Table 
8. The reliability tests were performed on this data. The results are illustrated in Table 
9. The outcomes of these tests indicate reasonable level of Cronbach‟s alpha for the 
entrepreneurial construct (0.739) after removing three items with low reliability 
(ENT_1, ENT_2 and ENT_3 in Table 5). Additionally, the SG items recorded a level 
that is slightly below (.70), however, we argue that while the goal of these items is to 
reach higher level of reliability; this level seems acceptable at this stage of developing 
the scale. On the other hand, items related to OLG and BF capitalisms do not appear 
to capture the basic norms of their dimensions.  
Given the reasonable level of reliability of both ENT and SG and the sample size 
used in this round, exploratory factor analysis using principal components was 
performed on the data in order to ensure that the items asked relate to the form of 
economic culture that we intend to measure. The variables that were included in this 
analysis were 7 items: 4 for ENT (ENT_4, ENT_5, ENT_6, ENT_7) and 3 for SG 
(SG_2, SG_3, SG_4). We first checked data for multicollinearity (variables that are 
very highly correlated) and for singularity (variables that are perfectly correlated) 
using the Pearson‟s Correlation Coefficient (r).Variables pertaining to each construct 
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showed moderate level of correlation that ranges between |0.30| and |0.60|, which 
satisfies the goal of this analysis. Then, using combination of the scree plot and 
eigenvalue greater than one rule, a two components solution was considered most 
appropriate. Both the scree plot and the eigenvalue rule suggested two components or 
factors that account for most variances. Although the scree plot analysis is arguably a 
subjective call, the line in the plot starts to level off between 2 and 3 factors.  The 
results of the exploratory factor analysis are presented in Table 10. 
 
Table 10: Factor analysis results in two factors – Round 3 
 
Table 10 shows that items of both forms ENT and SG loaded on their factors 
higher than 0.7, which suggests that these items are acceptable as they measure 
separately their own factors. Under this criterion, four items loaded on Factor 1, 
which we designed as Entrepreneurial form, while the other three items loaded on 
Factor 2, which is designed as State-Guided form. These outcomes suggest that these 
40 
 
items need to be retained in any further modification or improvement that may 
involve the scale items.  
5.4 Round 4 
The outcomes reported in Table 9 and Table 10 raise the need for revisions to the 
items of BF and OLG. In consequence, items were reviewed for their contents and 
dimensionalities and then were checked for possible modifications that are necessary 
to reflect the basic principle and norms for capitalism types that are provided by 
Baumol et al. These revisions are aimed to enhance the scale psychometric properties 
and be more specific to the context. Thus, we revised two BF items from Table 5 
(BF_2, and BF_3), added new BF item (BF_5), and added three new OLG items 
(OLG_5, OLG_6, OLG_7), see Appendix B for new items. Subjects are also asked to 
provide their names in the beginning of the survey in order to be able to track their 
trading behaviors in another stage of the overall research. Moreover, a new open-
ended question asking subjects about their home country was added to the end of the 
survey. This question may enhance our understanding about a subject‟s general 
background and may be used to compare that country-level cultures as proposed by 
Hofstede (1983) with the subject‟s individual-level economic culture, whenever 
appropriate. Appendix B shows the new and revised items with total number of 26 
questions distributed as follows: 7 items for entrepreneurial, 4 items for state guided, 
7 items for oligarchic, 5 items for big firms, and 3 open-ended items. For convenience 
purposes, the survey was posted in an internet-based format at 
(http://www.surveymonkey.com/s/Summer2011USF).  
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The revised items were administrated to 136 graduate subjects in a college of 
business at a southeastern American university as a part of an information market 
project for predicting the gas prices in USA. The data was collected in two waves of 
the same time frame, spring and summer 2011, however all subjects were consistently 
introduced to the research task to avoid any sampling bias when providing their own 
data. The descriptive statistics about subjects and their responses are reported in 
Table 11.  
Subjects, in total, represent 21 countries. However, 96 subjects are from USA and 
the rest are from other countries. Table 12 shows some facts about respondents which 
may impact their economic backgrounds such as the number of countries in which a 
subject has lived or worked and the number of spoken languages. For example, row 2 
shows that the number of subjects who have lived/worked in two countries is 51, 
while 37 subjects can speak two languages. 
Table 11: Statistical description – Round 4 
 
Gender Subjects Percentage 
Male 77 57% 
Female 59 43% 
Total 136 100% 
 
 
 Mean Median Standard 
Deviation 
Entrepreneurial  3.80 3.86 0.53 
Big-Firm 2.61 2.60 0.63 
Oligarchic 2.42 2.43 0.59 
State-Guided 2.46 2.50 0.65 
 
 
Table 12: Respondents backgrounds – Round 4 
 Number of countries in which a 
respondent has lived/worked 
Number of spoken 
languages 
One country or language 62 61 
Two countries or languages 51 37 
Three countries or languages 17 24 
Four or more countries or 
languages 
3 11 
Missing data 3 3 
Total 136 136 
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The reliability tests were performed on this sample data. The results are illustrated 
in Table 13 while the items of each form can be found in Table 53 in Appendix B. 
The outcomes of these tests indicate reasonable level of Cronbach‟s alpha for the 
entrepreneurial construct (0.70) after removing an item with low reliability (ENT_5). 
Additionally, the SG items recorded a level of (0.727) after removing an item with 
low reliability (ENT_4). The OLG items recorded the highest reliability with weight 
of (0.731) after we removed OLG_2 and OLG_4.  Finally, BF items have reliability 
of (0.638) as shown in Table 13.  
Table 13: Item Reliability Statistics – Round 4 
Economic Form 
Number of 
Items 
(Initial) 
Cronbach’s 
Alpha 
(Initial) 
Number of 
Items 
(Revised) 
Cronbach’s 
Alpha 
(Revised) 
Item(s) 
removed 
Entrepreneurial 7 0.64 6 0.70 ENT_5 
Big-Firm 5 0.638 - - - 
Oligarchic 7 0.715 5 0.731 
OLG_2, 
OLG_4 
State-Guided 4 0.537 3 0.727 SG_4 
 
Data was then tested for the singularity and multicollinearity to ensure that 
the Pearson‟s Correlation Coefficient (r) shows moderate level. We found (r) 
ranges between |0.30| and |0.60|, which satisfies the goal of this analysis. 
Exploratory factor analysis using principal components extraction was 
performed on the data in order to ensure that the items asked relate to the factor 
that we intend to measure. The variables that were included in this analysis were 
19 items: 6 for ENT (ENT_1, ENT_2, ENT_3, ENT_4, ENT_6, and ENT_7), all 
5 BF items, 5 OLG items (OLG1_, OLG_3, OLG_5, OLG_6, OLG_7), and 3 for 
SG (SG_1, SG_2, SG_3), see Appendix B. Using a combination of the scree plot 
and eigenvalue greater than one rule, a four components solution was considered 
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most appropriate. The eigenvalue greater than one rule suggests that the four 
extracted factors account for the majority of variances with higher than 53%. In 
addition, the scree plot (see Figure 4) shows more clearly that four components 
are most appropriate where the line starts to level off at number four. Results of 
the exploratory factor analysis are presented in Table 14. 
 
Figure 4: The scree plot showing four components are most appropriate – Round 4 
 
Table 14 confirms the reliable results for which ENT (factor 2) and SG (factor 3) 
items have both reached in round 3 with factor loading higher than 0.50, which is 
considered acceptable at exploratory factor analysis (MacKenzie and Podsakoff, 
2010). Items of both OLG and BF economic forms show mixed results that loaded in 
non-organized pattern in factor 1 and factor 4. These results may be interpreted to the 
lack of representativeness of these forms in this data sample.  In the next round of 
data collection, broader representative data was collected from participants originally 
from countries as identified by Baumol et al. (2007). For instance, the oligarchic form 
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can be reached in Central or South American countries such as Columbia, while the 
big-firm form can be found in European countries such as France. 
Table 14: Factor analysis resulting in four factors – Round 4 
 
 
5.5 Round 5 
In this final round, all items obtained from round 4 were retained with no wording 
modifications for their acceptable psychometric properties on the four forms, 
particular the reliability and EFA tests. While these acceptable outcomes were 
reached after dropping a few low reliability items, we wanted to be inclusive in this 
round of item development and to confirm what had been reached in round 4 after 
employing a more representative data sample. Hence, all the 23 items were retained 
and distributed among the four forms: 7 items for entrepreneurial (ENT_1, ENT_2, 
ENT_3, ENT_4,, ENT_5, ENT_6, and ENT_7), 5 items for big-firm (BF_1, BF_2, 
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BF_3, BF_4, and BF_5), 7 items for oligarchic (OLG1_, OLG_2, OLG_3, OLG_4, 
OLG_5, OLG_6, OLG_7), and 4 for state-guided (SG_1, SG_2, SG_3, and SG_4), 
see Appendix B. 
Table 15: Survey web links 
 Survey Link 
English http://www.surveymonkey.com/s/survey_english_fall2011 
Arabic http://www.surveymonkey.com/s/survey_arabic 
Chinese http://www.surveymonkey.com/s/survey_chinese 
French http://www.surveymonkey.com/s/survey_french 
Spanish http://www.surveymonkey.com/s/survey_spanish 
 
In addition, five more questions were added to the survey, making the number of 
survey items 32. These five questions are for demographic data such as: gender 
(male, female), age (number of years), education (8 levels = Less than High School, 
High School, Some College, 2-Year College Degree(Associates), 4-Year College 
Degree(BA,BS), Master's Degree, Doctoral Degree, Professional Degree(MD,JD)), 
work experience (number of years), and financial-type trading experience (number of 
years). For the purpose of this study essay, this information is used to present the 
demographic data of subjects when reporting the study findings. However, since this 
study is a part of larger study that investigates traders‟ behaviors in information 
markets, the items of education and experience were used as covariates, by which the 
overall proposed model controls for, to test their influence on intent to participate in 
information markets (see essay 3 for more details). The items composing the 
economic culture survey, 32 questions, can be found in appendix B. In addition, the 
English version of the questionnaire was translated to four languages: Arabic, 
Chinese, French, and Spanish. The goal was to reach out to more subjects who do not 
understand (read or write) English. The translation process was conducted by two 
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independent official translators and then the translated questionnaires were reviewed 
by native speakers of targeted language, who speak English too, to ensure that the 
targeted-language version matches the English version. All versions of the 
questionnaire are available in an online-based format for convenience and 
accessibility purposes. Table 15 lists the web links of these versions. 
Data Collection  
The survey was administrated to 321subjects in seven waves of data collection. 
After eliminating cases due to missing responses on some items, the actual sample 
size was 279. Cases were dropped due to missing responses on 4 questions or more, 
particularly for those items that are related to the economic culture forms as they may 
crucially impact the final outcomes. Cases with missing values in non-economic 
culture items such as:  home country, in-country, spoken languages, financial -type  
experience, or work experience were treated with appropriate values such as 
“Missing” or “-1” according to whether the item value is textual or numerical. 
Approximately, fifteen cases with missing values were observed and treated as these 
types of items. Among the seven waves of the data collection, three were conducted 
to graduate and undergraduate subjects in a college of business at a southeastern 
American university as a part of an information market project for predicting the gas 
prices in USA. Subjects were quite diverse in background, and so provided a diversity 
of economic perspectives, even though they were all in one location (USA). The other 
four waves were conducted to subjects in four different countries: China, Columbia, 
France, and Saudi Arabia. The selection of such countries was for their 
representativeness of the four forms of capitalism (Baumol et al, 2007) and for their 
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accessibility to the authors. The data collection waves took place within the same 
time frame, fall 2011 and spring 2012, however all subjects were consistently 
introduced to the research task to avoid any sampling bias when providing their own 
data. Table 16 shows the details about the seven waves such as the data collection 
location, used survey language, time frame when data was collected, number of 
collected cases, number of dropped cases and the remaining cases.  
Table 16: Data collection waves 
* Cases were dropped due to missing responses on 4 questions or more, particularly for those items that are related to the 
economic culture forms as they may crucially impact the final outcomes. 
 
Table 17: Statistical description – Round 5 with sample size = 279 
Sub-table 1: Gender 
 
Gender Subjects Percentage 
Male 192 68.8% 
Female 87 31.2% 
Total 279 100% 
 
Sub-table 2: Sample economic 
backgrounds 
 Mean Median Standard 
Deviation 
Entrepreneurial  3.71 3.71 0.51 
Big-Firm 2.64 2.60 0.76 
Oligarchic 2.60 2.57 0.64 
State-Guided 2.77 2.75 0.74 
 
 
Sub-table 3: Education 
Level of Education Subjects Percentage 
Less than High School 0 0% 
High School 13 4.70% 
Some College 46 16.50% 
Two-Year College Degree(Associates) 48 17.20% 
Four-Year College Degree(BA,BS) 115 41.20% 
Master's Degree 45 16.10% 
Doctoral Degree 5 1.80% 
Professional Degree(MD,JD) 7 2.50% 
Total 279 100% 
 
Wave 
Number 
Data Collection 
Location 
Survey 
Language 
Time 
Frame 
Number 
Of Cases 
Dropped 
Cases* 
Remaining 
Cases 
1 USA - 1  English Fall 2011 58 2 56 
2 Saudi Arabia Arabic Fall 2011 38 9 29 
3 France French Fall 2011 24 10 14 
4 China Chinese Fall 2011 17 7 10 
5 USA - 2 English Spring 2012 103 5 98 
6 USA - 3 English Spring 2012 68 5 63 
7 Columbia Spanish Spring 2012 13 4 9 
Total - - - 321 42 279 
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Sub-table 4: Other demographics 
Demographic Minimum Maximum Mean Standard 
Deviation 
Age 19 62 26.66 6.69 
Number of Spoken Languages 1 7 1.94 1.01 
Financial-type experience (years) 0 40 1.62 4.26 
Work experience (years) 0 41 6.53 6.94 
 
Sub-table 5: Home country of participants 
Home Country Frequency Percent 
USA 141 50.50% 
India 44 15.80% 
Saudi Arabia 33 11.80% 
China 13 4.70% 
Colombia 11 3.90% 
France 6 2.20% 
Abkhazia 3 1.10% 
Jamaica 3 1.10% 
Guatemala 2 0.70% 
Spain 2 0.70% 
Belize 1 0.40% 
Bosnia 1 0.40% 
Cayman Islands 1 0.40% 
Croatia 1 0.40% 
ex-Yugoslavia 1 0.40% 
Germany 1 0.40% 
Hong Kong 1 0.40% 
Nigeria 1 0.40% 
Peru 1 0.40% 
Philippines 1 0.40% 
Serbia 1 0.40% 
Sri Lanka 1 0.40% 
Thailand 1 0.40% 
Tunisia 1 0.40% 
Venezuela 1 0.40% 
Vietnam 1 0.40% 
Total of valid cases 274 98.20% 
Missing values 5 1.80% 
Total 279 100% 
 
Table 17 shows descriptive statistics about subjects and their responses into five 
sub-tables. The first sub-table shows gender statistics with (68.8%) represent males 
and (31.2%) represent females, while the second sub-table illustrates the overall 
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mean, median and standard deviation of subjects‟ economic culture type of items‟ 
responses. Sub-table three reports the education level with approximately 95% of 
subjects holding above high school degree. The fourth sub-table lists some statistics 
about participants‟ demographic facts such as age (mean = 26.66), number of spoken 
languages (mean = 1.94), financial-type experience (mean = 1.62), and work 
experience (mean = 6.53). The last sub-table lists subjects‟ home countries with 
frequency of subjects representing each country. 
 
Table 18: Item Reliability Statistics – Round 5 
Economic Form 
Number of 
Items 
(Initial) 
Cronbach’s 
Alpha 
(Initial) 
Number of 
Items 
(Revised) 
Cronbach’s 
Alpha 
(Revised) 
Item(s) 
removed 
Entrepreneurial 7 0.60 6 0.71 ENT_5 
Big-Firm 5 0.78 5 0.78  
Oligarchic 7 0.69 6 0.72 OLG_2 
State-Guided 4 0.64 3 0.74 SG_4 
 
Reliability Test 
The item reliability tests for round 5 were performed on this new sample data. 
The results are illustrated in Table 18. With recruiting subjects from countries 
representing the four forms of the economic culture as stated in Baumol‟s proposal, 
higher levels of Cronbach‟s alpha scores were observed after dropping items with low 
reliabilities. Interestingly, the outcomes from round 5 confirmed the validity of 
dropping the same items that were dropped in round 4. These items are ENT_5, 
OLG_2, and SG_4 (see Table 13 and Table 18 for comparison). In specific, the 
outcomes indicate reasonable level of Cronbach‟s alpha for the entrepreneurial 
construct (0.71) after removing an item with low reliability (ENT_5). Additionally, 
the SG items recorded a score of (0.74) after removing an item with low reliability 
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(ENT_4). The OLG items recorded reliability with value of (0.72) after removing 
OLG_2. Finally, BF items were all retained with reliability of (0.78) as shown in 
Table 18. In comparing the item reliability tests across the five rounds (see Table 19), 
the outcomes from round 5 seem to be more reliable as items recorded higher scores 
on Cronbach‟s alpha and as the utilized sample is definitely larger in size. 
 
Table 19: Summary of item development rounds 
Year Round 
Sample 
Size (N) Data Source 
Cultural 
Form 
Initial Number of Items- 
Final Number of Items 
Cronbach’s 
Alpha 
2007 1 
36 
 
 
USA 
ENT 8 - 6 0.68 
BF 2 - 2 -0.16 
OLG 2 - 2 0.74 
SG 3 - 2 0.61 
2008 2 
16 
 
USA 
ENT 7 - 7 0.73 
BF 4 - 3 0.85 
OLG 4 - 3 0.81 
SG 4 - 3 0.84 
2010 3 
117 
 
USA (100), 
Singapore.(7), 
Saudi Arabia (10) 
ENT 7 – 4 0.74 
BF 4 - 4 0.52 
OLG 4 - 4 0.50 
SG 4 – 3 0.68 
2011 4 
136 
 
USA(96), 
Others (40) 
ENT 7 – 6 0.70 
BF 5 - 5 0.64 
OLG 7 – 5 0.73 
SG 4 - 3 0.73 
2012 5 321 
USA(230), 
Saudi Arabia (38), 
China (17), 
France (24), 
Colombia(13) 
ENT 7 - 6 0.71 
BF 5 - 5 0.78 
OLG 7 - 6 0.72 
SG 4 - 3 
0.74 
 
Exploratory Factor Analysis 
Given the outcomes of reliability tests from the previous step, exploratory factor 
analysis (EFA) using principal components extraction was performed on the data in 
order to ensure that the items load significantly on their underlying constructs. 
However, the first thing to do when conducting such analysis is to look at the inter-
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correlation among the targeted scale items. It is expected that the scale items 
measuring the same underlying construct are moderately correlated with each other 
because they measure the same thing. It is also expected that such items are not 
highly correlated with other items measuring other constructs. Therefore, we first 
conduct item-to-item multicollinearity test (items that are very highly correlated) and 
for singularity (items that are perfectly correlated) using the Pearson‟s Correlation 
Coefficient (r). Generally, items of the same construct showed moderate level of 
correlation that ranges between |0.30| and |0.60|, while items of different constructs 
showed low level of correlation that falls within the range of |0.30|, which satisfies 
the goal of this analysis. An exception from this, the items ENT_2, ENT_4, OLG1, 
OLG_3, and OLG_4 appeared to correlate slightly below 0.30 with their underlying 
constructs, ENT and OLG respectively. It is preferable in factor analysis to exclude 
such items before it is run, however we wanted to be more inclusive at this step and 
ensure that any item exclusion to be taken should be as a result of the factor analysis. 
Thus, the variables that were included in this analysis were 19 items: 6 for ENT 
(ENT_1, ENT_2, ENT_3, ENT_4, ENT_6, and ENT_7), all 5 BF items, 5 OLG items 
(OLG1_, OLG_3, OLG_5, OLG_6, OLG_7), and 3 for SG (SG_1, SG_2, SG_3), 
Appendix B. Using a combination of the scree plot and eigenvalue greater than one 
rule, a four components solution was considered most appropriate. The eigenvalue 
greater than one rule suggested four factors that accounted for the most variances 
explained (around 54%). Consistent with this suggestion, the scree plot showed 
clearly that four components are most appropriate where the line starts to level off at 
number four, see Figure 5. Results of the EFA are presented in Table 20. 
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Figure 5: The scree plot showing four components are most appropriate – Round 5 
 
In testing items validity to their respective constructs in EFA, it is considered 
acceptable if the loading of a measure to its underlying construct is higher than 0.50 
(MacKenzie and Podsakoff, 2010). The EFA was performed in an iterated manner. In 
that, a single iteration may involve dropping unqualified items. An unqualified item is 
one that either loads highly on a different construct or if it loads significantly below 
the threshold 0.50. Following this approach, three items were dropped for loading on 
a different construct (OLG_1 and OLG_3 loaded on SG construct, while BF_5 loaded 
on OLG construct), and three more items (ENT_2, ENT_4, and OLG_4) were 
excluded for their significant low loadings (below 0.50) on their intended constructs 
(ENT and OLG).  
Not surprisingly, these outcomes are perfectly consistent with the 
multicollinearity and singularity tests, which suggested (prior to conducting EFA) 
dropping such items except for (BF_5). The rotation method selected in this analysis 
Line levels off at 
“4” factors 
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was the oblique Promax rotation. This method is recommended if there are theoretical 
or conceptual grounds for supporting that the underlying factors might correlate with 
each other. According to Baumol et al (2007) proposal, the four constructs are 
assumed to relate to each other as they overlap to some level in some economic 
cultural values as shown earlier. 
 
Table 20: Exploratory Factor analysis outcomes - Round 5 
Pattern Matrix
a
 
 Component 
1 2 3 4 
OLG_6 .848 -.177 .028 .111 
OLG_5 .829 .045 -.043 -.092 
OLG_7 .743 -.072 -.037 .121 
SG_1 -.079 .867 .087 -.082 
SG_3 .104 .799 -.125 .028 
SG_2 -.169 .774 .037 .111 
ENT_3 -.072 .054 .805 .101 
ENT_6 -.122 -.026 .711 .146 
ENT_1 .326 .124 .696 -.326 
ENT_7 -.079 -.076 .675 .081 
BF_3 -.052 -.225 .129 .865 
BF_4 .334 .106 -.035 .604 
BF_2 .011 .194 -.072 .604 
BF_1 .164 .236 .067 .601 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Promax with Kaiser Normalization. 
a. Rotation converged in 5 iterations. 
 
Table 20 illustrates more refined outcomes of item development, where a set of at 
least three items loaded perfectly on its underlying construct. For instance, the OLG 
construct (factor 1 in table 20) is highly loaded by three indicators: OLG_5, OLG_6, 
and OLG_7, the SG construct (factor 2) is loaded by three measures: SG_1, SG_2, 
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and SG_3. Also, the items: ENT_1, ENT_3, ENT_6, and ENT_7 loaded reasonably 
on factor 3 (ENT construct), while the items BF_1, BF_2, BF_3, and BF_4 loaded on 
factor 4 (BF construct). These outcomes suggest that we should consider including 
high loading items in more rigorous analyses aimed at assuring their validity for 
measuring their underlying constructs.  Additionally, Table 21 confirms the 
overlapping aspect among the four extracted constructs shown in Figure 3. In that, 
ENT seems to be positively correlated to BF (they both share the value of large firm 
involvement and innovation), but correlated negatively to SG and OLG. Also, BF, 
SG, and OLG clearly show positive correlation as they all share the value of central 
planning. 
Table 21: Correlation Matrix among the four extracted factors 
Component OLG SG ENT BF 
OLG 1.000    
SG .383 1.000   
ENT -.082 -.046 1.000  
BF .449 .248 .018 1.000 
 
Confirmatory Factor Analysis 
Departing from the results of the exploratory factor analysis (EFA) with principle 
components, confirmatory factor analysis (CFA) was first used to test the factors 
analytic structures of the items of the four constructs (ENT, BF, OLG, and SG) in a 
single-factor confirmatory analysis, followed by a test of the scale‟s convergent 
validity. Discriminant and nomological validity are then tested through employing 
related constructs with established credentials, Risk Aversion (RA) (Pennings and 
Smidts, 2000), and Attitude toward information market participation (adapted from 
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Ajzen, 1988).  While we were willing to use principle components analysis during the 
exploratory phase of the scale development, we believed it is critical to apply more 
rigorous analyses aimed at assuring the convergent and discriminant validity of the 
economic culture scale.  As a consequence, the reminder of our analysis is performed 
using structural equation modeling (SEM).  
Research tradition in conducting SEM, part of which is CFA, involves five crucial 
steps. First, the measurement model of interest is specified for test in the form of 
network diagram of latent variables (constructs) and indicators (items). Second, the 
model is identified with respect to its potential parameters to be one of three statuses  
over-identified, just-identified, or under-identified using the formula p (p+1)/2, where 
p equals the number of observed variables. A model is just-identified when the number of 
data points is equal to the number of parameters to be estimated. The number of data 
points is the number of variances and covariances. The number of parameters to be 
estimated is the number of beta values, correlations and residuals specified in the model. 
In order to estimate potential parameters, some constraints have to be imposed on the 
path or regression coefficients (beta values) by assigning the value of 1 from each factor 
to one of its measured variables (items). In a single-factor model, all paths coefficients 
may be left with no values but the factor variance should be set to one. Third, a fitting 
function for estimating the parameters of interest has to be selected based on number of 
criteria, among which is whether or not the data is normally distributed. Examples of 
fitting functions are: Maximum Likelihood, Least Squares, or Asymptotically 
Distribution-Free. Fourth, the model is then assessed using set of model fit indices such 
as RMR, GFI, AGFI, CFI, and RMSEA. Fifth, steps from first to fourth can be repeated 
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for testing and comparing the competing models that may differ in how much they 
explain the phenomenon of interest.  
Single- Factor Analysis and Convergent Validity 
Reliability of the ENT, BF, SG, and OLG constructs were first examined by 
specifying a single-factor model for each construct in a confirmatory factor analysis 
using IBM SPSS AMOS (20.0.0). Given the EFA-produced items listed in Table 20, 
four-item model was created for ENT construct in addition to four-item model for BF 
construct, three-item model for SG construct, and three-item model for OLG 
construct. Each model included a hypothesized factor or latent variable (e.g. ENT), 
measured items of the factor, regression coefficients (beta values) for influence of 
factor on measured items, and residuals (error terms) that capture the variation on the 
measured items not explained by the factor. The specification of the four models to be 
tested is as shown in Figure 6. Each model was to assess convergent validity (i.e., the 
extent the items appear to be indicators of a single underlying construct). Assuming 
the overall model fit indices is adequate, convergent validity is established if the 
square of completely standardized loading for each item on its construct is higher 
than the value 0.50 (Fornell and Larcker, 1981, MacKenzie and Podsakoff, 2010). 
Alternatively, Baggozi and Yi (1988) prefers eliminating indicators with loadings 
lower than 0.60, however, we aim at following the first opinion with recognizing that 
weak indicators eventually will be eliminated as they progress through many tests of 
statistical significance. 
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Path diagram for ENT construct Path diagram for BF construct 
  
  
Path diagram for SG construct Path diagram for OLG construct 
  
Figure 6: Diagram representing a measurement model for the economic cultural 
constructs 
 
From the four models shown in Figure 6, SG and OLG are found to be just-
identified models with (3) items for each. Therefore, the number of data points 
(3[3+1]/2 = 6) is equal to the number of parameters to be estimated (6). Hence, each 
model has zero degrees of freedom, which indicates that each model fits the data 
perfectly, and the chi-square statistic is zero. Consequently, no probability level can 
be assigned to the chi-square statistic. On the other hand, ENT and BF are over-
identified models with (4) items for each since the number of data points (4[4+1]/2 = 
10) exceeded the number of parameters to be estimated (8). Hence, each model has 
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two degrees of freedom and the chi-square statistic is reported in Table 22. Note that 
the model indices of ENT and BF reported in Table 22 are for a model with 4 items. 
However, according to Fornell and Larcker (1981) and MacKenzie and Podsakoff 
(2010), an adequate measure is one recording a loading value higher than 0.50. 
Therefore, the measured item, ENT_1, was dropped from the ENT model for 
recording weak loading of (0.48), see Figure 7. Consequently, all models except for 
BF are left with only three indicators for each; hence they became just-identified 
models, which cause SPSS AMOS software package not to report the model fit 
indices.  
Table 22: Model fit indices for convergent validity testing 
Statistics Suggested Value 
Convergent Validity 
(Single Factor) 
ENT BF SG
*
 OLG
*
 
χ2 - 5.87 0.2 0 0 
χ2, baseline model -     
d.f. - 2 2 0 0 
d.f., baseline model -     
χ2significance (p-value) p >0.05 0.053 0.92 ** ** 
χ2/ d.f.(Wheatin et al. 1977) <5.0 2.94 0.01 ** ** 
RMR (C) (Hu and Bentler 1995) <0.10 0.055 0.01 0.00 0.00 
GFI (Joreskog and Sorbom 1988) >0.90 0.97 1.00 1.00 1.00 
AGFI (Joreskog and Sorbom 1988) >0.80 0.85 0.98 ** ** 
CFI (Bentler and Bonnet 1980) >0.90 0.82 1.00 1.00 1.00 
TLI(roh2) (Tucker and Lewis 1773) >0.90 0.46 1.00 ** ** 
RMSEA (Browne and Cudeck, 1993) <0.10 0.08 0.00 ** ** 
 
 
 
The results of the single factor convergent validity are presented graphically in 
Figure 7 with all indicators recording loadings higher than 0.50. These results are 
reproduced and organized in Table 23 showing the single-factor CFA item loadings. 
 
* A single factor model with just-identified parameters where the number of data points (3[3+1]/2 = 6) is equal to the 
number of parameters to be estimated (6). Hence, the model has zero degrees of freedom. The model fits the data 
perfectly, and the chi-square statistic is zero. Consequently, no probability level can be assigned to the chi-square 
statistic. The model is un-testable. 
** Not reported by SPSS AMOS since the model is just-identified. 
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CFA item loading – first test CFA item loading – second test 
  
ENT construct 
 
 
BF construct 
 
 
SG construct 
 
 
OLG construct 
Figure 7: Convergent validity (single-factor CFA) with regression loadings 
ENT_1 is dropped 
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Table 23: CFA item loadings for the four economic culture constructs 
 
ENT factor 
Item Mean Std.Dev. Loading* 
ENT_3 4.33 .790 0.66 
ENT_6 4.15 .879 0.67 
ENT_7 3.95 .831 0.60 
 
 
BF factor 
Item Mean Std.Dev. Loading* 
BF_1 2.22 1.043 0.66 
BF_2 2.68 1.070 055 
BF_3 3.08 1.017 0.53 
BF_4 2.51 1.003 0.87 
 
 
SG factor 
Item Mean Std.Dev. Loading* 
SG_1 2.53 1.079 0.69 
SG_2 3.05 1.160 0.60 
SG_3 2.22 .992 0.83 
 
 
OLG factor 
Item Mean Std.Dev. Loading* 
OLG_5 2.16 1.060 0.68 
OLG_6 2.06 .982 0.82 
OLG_7 2.14 1.078 0.67 
 
           
 *: all values are significant at p<0.0001 
 
In assessing the validity of the set of indicators at the construct level, MacKenzie 
and Podsakoff (2010) states that convergent validity can also be assessed by 
calculating the average variance in the indicators that is accounted for by the focal 
construct. The Average variance extracted (AVE) is calculated by averaging the 
squared completely standardized factor loadings, shown in Table 23. An AVE greater 
than (0.50) is desirable because it suggests that the latent construct accounts for a 
majority of the variance in its indicators on average. Table 24 shows the constructs of 
interest with their AVE values that is significantly higher than 0.50, which confirms 
these constructs‟ validity. 
At this point, it may seem reasonable to explain the rationale behind following the 
approach of MacKenzie and Podsakoff (2010) for retaining indicators with loadings 
0.50 and higher, but not Bagozzi et al. (1988) approach for retaining indicators with 
loadings 0.60 and higher. The process of CFA involves series of many consecutive 
statistical tests that may entail eliminating some items to advance for the next test for 
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many reasons among which are low validity, low reliability, strong and significant 
measurement errors covariances, and/or non-hypothesized cross-loadings that are 
strong and significant. Our plan is avoid any lack of indicators at an early stage of the 
analysis, so it becomes inadmissible to test a potential model at later stage. It is well-
known that a weak indicator will eventually be eliminated for not loading 
significantly in its perspective construct even if it passes early tests. Additionally, the 
overlapping aspect of constructs under investigation may impose the necessity of 
retaining or eliminating some items when they are tested together in a nomological 
validity.  As explained before (see Figure 3 and Table 21), four aspects of 
overlapping were found in the correlation test among ENT-BF, BF-SG, BF-OLG, and 
finally SG-OLG.  
Table 24: Convergent validity assessment using AVE 
Construct Indicators Average Variance Extracted (AVE)  
ENT ENT_3, ENT_6, and ENT_7 0.64 
BF BF_1, BF_2, BF_3, and BF_4 0.65 
SG SG_1, SG_2, SG_3 0.71 
OLG OLG_5, OLG_6, and OLG_7 0.72 
 
Overall, while the model indices are not reported at this stage of convergent 
testing for judging the goodness of each model independently, the item loadings on 
factors demonstrate acceptable levels of significance and therefore suggest the 
measures under investigation are reflective of their underlying single factors. 
Consequently, ENT items (ENT_3, ENT_6, and ENT_7) were tested for composite 
reliability and produced Cronbach‟s Alpha of 0.70, BF items (BF_1, BF_2, BF_3, 
and BF_4) recorded Cronbach‟s Alpha of 0.74, SG items (SG_1, SG_2, and SG_3) 
had Cronbach‟s Alpha of 0.73, and finally OLG items (OLG_5, OLG_6, and OLG_5) 
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recorded Cronbach‟s Alpha of 0.77. These reliability outcomes conclude the 
determination of the convergent validity of the constructs under investigation, where 
three criteria as suggested by Fornell and Larcker (1981) and confirmed by 
MacKenzie and Podsakoff were all met: (1) the factor loadings of factors on items 
were significant and higher than 0.50, see Figure 7 and Table 23; (2) composite 
reliability of each construct recorded 0.70 or higher, and (3) the average variance 
extracted (AVE) for each construct exceeded 0.50, as shown in Table 24. 
 Discriminant Validity 
In addition to convergent validity, we needed to assess the discriminant validity of 
the four constructs ENT, OLG, SG, and OLG. Convergent validity suggests that the 
items are reflective of one underlying construct, whereas discriminant validity 
indicates that the items are measuring only the construct of interest and not other 
constructs. To test discriminant validity, we tested the four constructs independently 
with an established credential, Risk Aversion (RA) (Pennings and Smidts, 2000), see 
Appendix F. It is desirable to select a reasonably related construct for testing a newly 
created construct. In an information market context explained in essay 3, this 
construct was employed with other related constructs to study the phenomenon of 
trader participation with sample size of (N=155). It is anticipated that people from 
different economic backgrounds may differ in taking actions associated with risky 
decisions. According to Baumol et al. (2007), people believing in entrepreneurial 
capitalism are less risk averse (more risk takers) than those from other economic 
backgrounds. Therefore, we selected this construct for its anticipated relationship 
with the constructs of interest. 
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Table 25: Model fit indices for discriminant and nomological validity testing 
Statistics 
Suggested 
Value 
Discriminant Validity RA paired with  Nomological 
Validity ENT BF SG OLG 
χ2 - 1.80 9.91 6.00 6.80 100.30 
d.f. - 8 13 8 8 94 
χ2significance (p-value) p >0.05 0.98 0.71 0.65 0.56 0.309 
χ2/ d.f.(Wheatin et al. 1977) <5.0 0.23 0.76 0.74 0.85 1.07 
RMR (C) (Hu and Bentler 1995) <0.10 0.02 0.07 0.07 0.04 0.07 
GFI (Joreskog and Sorbom 1988) >0.90 0.99 0.98 0.98 0.98 0.92 
AGFI (Joreskog and Sorbom 1988) >0.80 0.99 0.96 0.96 0.96 0.88 
CFI (Bentler and Bonnet 1980) >0.90 1.00 1.00 1.00 1.00 0.96 
TLI(roh2) (Tucker and Lewis 1773) >0.90 1.05 1.00 1.00 1.00 0.95 
RMSEA (Browne and Cudeck, 1993) <0.10 0.00 0.00 0.00 0.00 0.02 
 
Table 26: Summary of χ2 discriminant validity tests for ENT, BF, SG, and OLG paired 
with Risk Aversion (RA) 
Model 
ENT/RA BF/RA SG/RA OLG/RA 
d.f. χ2 d.f. χ2 d.f. χ2 d.f. χ2 
Fixed 9 36.2 9 46.6 9 50.4 9 56.5 
Free 8 1.8 8 5.8 8 5.9 8 7.0 
Difference 1 34.4 1 40.8 1 44.5 1 49.5 
Distinct Construct?  yes  yes  yes  yes 
Note: Critical χ2 for above analyses (α = 0.05) is 3.84 
    
A series of confirmatory factor analyses was performed where the RA construct 
was modeled to correlate with ENT, BF, SG, and OLG in an independent pairing. 
Figure 8 illustrates the outcomes of such analyses graphically, and Table 25 presents 
the model fit indices, which exceeded the recommended value for a good model (as 
indicated by the references cited in the table). Departing from these indices, 
discriminate validity is indicated statistically by using chi-square (χ2) difference test 
where the χ2 measures for two analyses are compared. This involves setting the 
correlation between constructs at 1.0 for one analysis while the other analysis allows 
the correlation to be freely estimated. The difference in degrees of freedom between 
the two models is 1 (i.e., the correlation between constructs), and hence a χ2difference 
greater than 3.84 (alpha of 0.05) would suggest the two constructs are statistically 
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different (MacKenzie and Podsakoff, 2010). Table 26 presents a summary of the χ2 
discriminate validity tests for all four pairings of constructs, which clearly 
demonstrates the discriminate validity of the four constructs ENT, BF, SG, and OLG. 
As suggested by Fornell and Larcker (1981), we also confirmed the discriminant 
validity of constructs, reported in Table 26, through examining whether the AVE for 
each construct being tested in pair is greater than the square of the correlation 
between the constructs. This test was performed for one pair of constructs at a time, 
as shown in Table 27. The results in this table confirmed that constructs under 
investigation (ENT, BF, SG, and OLG) are statistically distinguished from the 
construct RA.  
Table 27: Discriminant validity - AVE and correlation comparison 
Pair AVE [Correlation]
2
 AVE > [Correlation]
 2 
? 
Distinct 
Construct? 
ENT/RA 
AVE(ENT) AVE(RA) 
0.06 yes yes 
0.64 0.84 
BF/RA 
AVE(BF) AVE(RA) 
0.22 yes yes 
0.74 0.88 
SG/RA 
AVE(SG) AVE(RA) 
0.003 yes yes 
0.70 0.84 
OLG/RA 
AVE(OLG) AVE(RA) 
0.002 yes yes 
0.80 0.84 
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Pairs Fixed correlation (set to one) Freely estimated correlation 
ENT/RA 
  
BF/RA 
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SG/RA 
 
  
OLG/RA 
  
Figure 8: Discriminant validity presented graphically in an independent pair testing with RA construct 
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Although the outcomes reported in Table 26, Table 27, and Figure 8 demonstrate 
a good deal of credence and confidence on our indicators, we were concerned about 
the weak loading of BF construct on the item BF_3 for recording value of (0.43). 
Because of this, the item BF_3 becomes a good candidate for elimination at this 
stage. However, to increase our confidence of how reliable this item is, another 
discriminant test has been conducted for the construct BF paired with the construct 
Perceived control over participation (PCP), which is drawn from the theory of 
planned behavior. PCP is four-item construct that has been investigated in part of 
larger study, see essay 3 and Appendix F, with data collected on sample size of 
(N=155).  The outcomes of this test confirmed the distinguishability of the BF from 
PCP and also confirmed the weak loading of item BF_3, where it also recorded low 
loading value of (0.43).  Figure 9 illustrates the factor loadings and correlation 
between BF and PCP. 
 
Figure 9: Confirmatory discriminant test between BF and PCP 
 After eliminating the item BF_3, the validity of BF was tested and found to be 
distinguished from PCP with an AVE of each construct (AVE[BF] = 0.76, 
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AVE[PCP] = 0.86) exceeding the square correlation between BF and PCP 
((correlation[BF,PCP])
2
 = 0.0036). 
Overall, the results reported above suggest the measures under investigation are 
reflective of their underlying single factors. To this end, the four constructs under 
investigation have demonstrated convergent and discriminant validity with three 
indicators per construct. ENT construct is reliable and valid if measured with items: 
ENT_3, ENT_6, and ENT_7, the BF construct can be measured with three indicators: 
BF_1, BF_2, and BF_3. SG and OLG retain their three indicators after the 
discriminant validity test.  
Outlier analysis 
We conducted an outlier analysis at both univariate and multivariate levels before 
testing the nomological validity. At the univariate level, we examined each 
measurement item and flagged a response as an outlier if the response was outside 
3.29 standard deviation of the mean of that item. At the multivariate level, we 
computed the Mahalanobis distance statistic for each response, and flagged a 
response as an outlier if its statistic was considerably larger than the statistic of other 
responses (Penny, 1996). The outlier analysis resulted in identifying 6 observations as 
outliers: five at the univariate level; and one at the multivariate level. A closer 
examination of these observations revealed that subjects appeared to have given 
random answers to item questions. These responses were dropped from the dataset, 
bringing the total number of usable responses to 149. Given that we are testing five 
constructs with 16 measured items, the new sample size is still within the 
recommended minimum ratio of the number of respondents to the number of items, 
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where we have the ratio 9:1 and the recommended range of ratio is within 3:1 to 10:1 
(Cattell, 1978, Everitt, 1975). 
Nomological Validity 
The nomological validity refers to employing focal constructs under investigation 
in an overall context of a theoretical structure to (1) specify the lawful relationship 
between the focal constructs and other constructs, and (2) test whether the indicators 
of the focal constructs relate to measures of other constructs. In developing a new 
construct, the specification of the nomological validity may include a few other 
constructs that would be expected to serve as antecedent, consequences, and/or 
correlates of the focal constructs (MacKenzie et al., 2010, Bagozzi, 1980).   
The nomological validity of the four economic culture constructs (ENT, BF, SG, 
and OLG) was tested by including an endogenous construct in a causal model. 
Specifically, we examined whether the four constructs are useful in predicting the 
construct of attitude toward information market trading participation. In an 
information market context, a trader‟s economic culture refers to a form of cultural 
background composed of economic-type of values and beliefs that may guide a trader 
to shape an economic attitude toward trading (adapted from Schwartz, 1999, Throsby, 
2001, and Baumol et al., 2007). A trader‟s economic culture can be one of four forms: 
ENT, BF, SG, and OLG. These forms provide a basic perspective on the role of 
markets in a society, with ENT form providing the most direct experience with 
markets, and SG capitalism insulating individuals the most from market mechanisms 
and associated risks through central planning. Holding one form‟s beliefs, a trader is 
likely to develop a different attitude toward trading participation compared to holding 
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another form‟s beliefs. We tested a model where all four exogenous factors (ENT, 
BF, SG, and OLG) are hypothesized to differently influence attitude toward trading 
participation with ENT form is more likely to formulate a more positive attitude 
toward participation in an information market, with respect to the other three forms, 
and with BF form is likely to formulate a more positive attitude when compared to 
OLG and SG forms.  
The dependent construct, attitude toward trading participation, is based and 
extended from the widely used construct: attitude toward performing a behavior by 
Ajzen (1988), and thus offers a good theoretical basis for testing the nomological 
validity of constructs under investigation and satisfies the two criteria stated above by 
MacKenzie et al. (2010) (the items of this construct can be found in Appendix F).  
In line with (1) the overlapping aspect of the four constructs as proposed by 
Baumol et al. (see Figure 3), and (2) the theoretical basis, drawn from the theory of 
planned behavior (Ajzen, 1988, 1991), on the attitude construct for capturing certain 
beliefs or values, the four economic culture forms ENT, BF, SG, and BF were 
modeled to have a causal impact on attitude toward participation depicted in Figure 
10. In addition, six correlation relationships were established among the four 
constructs to uncover the nature of such relationships in light of the overlapping 
aspect, described in Figure 3. Overall, this model represents a plausible one for 
testing the nomological validity of the constructs under investigation since we draw 
upon established theory to devise the model (Ajzen, 1988, 1991), see essay 3 for 
more detail on the linkage rationale.  
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The overall model fit indices (Table 25) indicate that the model is consistent with 
the data, with all fit indices recording scores above the recommended values. The 
parameter estimates from this analysis are in Figure 10. The economic culture scale 
represented by its four main constructs seems to exhibit favorable convergent 
validity, even when assessed with another consequence construct in a nomological 
model; i.e., the item loadings exhibit little change in this assessment (Chin and 
Marcolin, 1995). However, these loadings are still above the recommended value of 
0.50 (the lowest loading value was 0.61), and the AVE for each construct is still 
above the value of 0.50. The discriminant validity among the exogenous factors is 
apparent because the largest correlation between any two investigated factors is lower 
than (0.71), as recommended by MacKenzie et al. (2010), with an exception of the 
correlation between BF and OLG recording a score of (0.74). It is interesting to look 
at the findings in light of the overlapping aspects among investigated constructs, 
proposed in Figure 3. It can be seen that, as we might expect, positive correlation 
(0.18) exists between ENT and BF since they share the economic cultural value of 
large firm involvement and innovation. Also, the relationships BF-SG, BF-OLG, and 
SG-OLG have positive correlation of 0.66, 0.74, and 0.47, respectively. Similarly, 
since they do not overlap in any economic value, ENT-SG and ENT-OLG exhibit 
negative correlations with values of -0.37 and -.33, respectively. 
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Figure 10: Nomological validity test 
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 Although the model in Figure 10 is used to provide an evidence of nomological 
validity, it is interesting to view the findings in light of the order of size effect of 
ENT, BF, SG, and OLG. It can be seen that, as expected, ENT has the highest size 
effect with a significant direct effect on attitude toward participation (βENT=0.38) at 
(α=0.05), and BF has the second highest size effect with (βBF=0.24). These outcomes 
support our hypotheses on determining ENT and BF forms to more likely formulate a 
more positive attitude toward participation as compared to the other two forms, SG 
and OLG which appear to have no significant impact on attitude with size effect of 
(βSG=-0.07, and βOLG=-0.09). In finding the order in which attitude toward 
participation is impacted by the four forms with ENT scoring the highest effect, it 
seems reasonable to build on such findings the nomological validity of constructs 
under investigation. 
6. Classification of the survey respondents 
As a consequence to surveying subjects using the developed economic culture 
scale, it seems natural to classify subjects according to their scores across the 
validated items of the four economic culture forms. For instance, an individual 
scoring high in ENT items and low on the other three forms is logically labeled as an 
entrepreneurial. By identifying an individual‟s economic values, it becomes easier to 
explain and predict that individual‟s attitudes, intentions, and actions.     
While there could be many ways to categorize subjects, the Euclidean distance 
method may be utilized to calculate the distance that each subject scores from each 
pure economic form (ENT, BF, OLG, and SG). A pure economic form is viewed as 
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an economic form where a subject scores high in one dimension (e.g SG) while 
scoring low on the other three forms (e.g ENT, BF, and OLG).  By assessing an 
individual using the proposed economic scale, that individual would have four scores 
measuring the four economic forms.  
The Euclidean distance is the "ordinary" distance between two points or more; 
that one would measure with a ruler, and is given by the Pythagorean formula. By 
using this formula as distance, Euclidean space becomes a metric space. Therefore, 
the Euclidean distance between two points:  p and q is the length of the line segment 
connecting them.  
If p = (p1, p2) and q = (q1, q2) then the distance is given by: 
 
 
                                              (1) 
In general, for an n-dimensional space where the points:  
p = (p1, p2, .., pn) and q = (q1, q2, .., qn), the distance is: 
     (2) 
As discussed earlier, it is expect that some subjects would be assessed either as an 
individual with a pure form or an individual with mix of values from more than one 
economic culture. Therefore, given that each dimension is measured in a scale from 
1 to 5, and each participant is evaluated in each form of the four economic cultures, 
we expect that an individual with a pure form of economic culture is represented as 
follows: 
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ENT  (5, 1, 1, 1) 
BF     (1, 5, 1, 1) 
OLG  (1, 1, 5, 1) 
SG     (1, 1, 1, 5) 
Where (5, 1, 1, 1) is a Cartesian coordinate in four dimension space that corresponds 
to (ENT score, BF score, OLG score, SG score). However, it is important to note that 
an economic form score, such as ENT score, represents an average of all valid items 
used to measure the ENT construct. After data is collected, it is crucial to calculate 
the average of each economic form items for each subject. Then, these four averages 
are represented as Cartesian coordinate in four dimension space, which is then used 
to calculate the Euclidean distance.  
By observing the data in the five rounds of data collection, it appeared rare to find 
an individual with such pure scores as shown above (see Table 8, Table 11, and 
Table 17), but we can measure and calculate how close an individual from each of 
the four pure points is, using formula (2). The least distance among the resultant 
distances is considered the most candidate category that can label that individual. In 
cases where two or more distances seem to be significantly close, it is reasonable to 
label the scoring subject as mix of overlapping forms.   
7. Conclusion 
“A fruitful scientific project would be to create a culture instrument and examine 
the extent to which various cultures and sub-cultures could be teased out of the data”, 
(Straub, 2002). Drawing on this trend, we have pursued such an instrument for 
economic culture. Cultural differences have been addressed across many disciplines 
for their impacts on behaviors within the context in which they were investigated. 
76 
 
However, capturing the cultural values or norms, beforehand, that are related to a 
research study are most critical. Mardock (1965) suggests that it is highly unlikely 
that a researcher could very often query subjects about all of their cultural values. The 
implication of this research tradition implies that each study needs to specify the 
specific sub-cultures that are related to a specific behavior and identify the values of 
these cultures (Evaristo, Karahanna, 2000).  
Following this approach, this paper represents a line of research pursued by the 
authors to understand how cultural values, which are embedded in information 
markets, impact use by individuals from around the world (Alhayyan, 2011). In 
particular, this essay adopts the social identity theory (SIT) by Tajfel (1970b) to 
increase our understanding about economically classifying individuals into four 
general cultural typologies that are proposed by Baumol et al (2007). These economic 
cultures are: Entrepreneurial capitalism, Big-Firm capitalism, Oligarchic capitalism 
and State-Guided capitalism. Drawn from these four forms, an instrument has been 
created to capture the key integrated economic values and beliefs that are held among 
individuals. By identifying an individual‟s economic values, it becomes more 
convenient to explain and predict that individual‟s attitudes, intentions, and actions.    
Toward this end, the development of an economic culture scale involved five-round 
process, which lasted five years. Through the use of exploratory factor analysis 
followed by confirmatory factor analysis and structural equation modeling, we 
demonstrate the scale‟s convergent, discriminant, and nomological validity. 
 Still, the study is not without limitation. We have developed the economic culture 
scale in the context of graduate and undergraduate student use of a gas information 
77 
 
market technology designed specifically to understand how economic culture of such 
technology‟s users (traders) may influence traders‟ decisions. Although students were 
quite diverse in background, and so provided a diversity of economic perspectives, it 
is clear that the scale should be validated with organizational individuals from various 
countries representing the four forms of economic culture proposed by Baumol et al. 
(2007). As an ideal way of scale validation, given the scale is available in different 
languages (Arabic, Chinese, English, French, and Spanish), a balanced-in-sample 
design can be approached by surveying four organizational groups that perfectly 
represent the four forms of economic culture: entrepreneurial, big-firm, state-guided, 
and oligarchic.   
By developing a scale that assesses the four dimensions as a first step, and then 
testing them with individuals from various economic backgrounds, we provide a basis 
for economic research, in general, on variations in capitalism.  The scale has been 
used in a larger line of research to investigate the impact of economic culture 
variations on information market use, such as differences in individuals‟ level of 
participation, performance, prediction accuracy, profit, level of confidence and 
acceptance in the market outcome, and intent to continue to participate in markets. 
Although the scale was designed for this purpose, we also believe that the economic 
cultural scale, assessing four constructs, is an important concept that may have utility 
beyond the information market context as well, in particular for understanding 
economic differences in research (e.g., the impact of economic beliefs or values on 
work centrality and norms) as well as practice (e.g., to prepare employees in 
economic environments for intercultural work assignments). 
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The outcome of this study is a compact, 12-item scale that may be used for 
capturing the economic backgrounds of people across four main constructs, 
entrepreneurial, big-firm, state-guided, and oligarchic. Each construct is indeed 
measured using three validated items, shown in Table 28.  
 
Table 28: Economic culture scale - Measurement items 
Construct Measured Items 
Entrepreneurial 
I prefer a job in which I have many chances for initiative in the job. 
I have found that the primary source of increased productivity is innovative ideas.  
I believe that the best economic system is one in which individuals are very 
entrepreneurial. 
Big-Firm 
I am most comfortable with an economic system in which a few large firms or groups 
of firms dominate the economy. 
Only very large firms in a country have the resources to keep that country competitive 
with others around the world.  
I believe that the best economic system is one in which a few large and well-
established companies control most industry sectors.  
State-Guided 
I believe that the best system is one in which the government, not private investors, 
decides which industries in the economy should grow.  
Government should use its power, through policies and providing resources, to direct 
the economy toward certain industries and firms.  
I believe that in the best economic system, government decides which firms will 
grow.  
Oligarchic 
I believe that an elite group of individuals, families, or social groups should control 
economic power.  
I am comfortable with an economy in which wealth is concentrated in the hands of 
elite social groups.  
I believe that a small group of the wealthiest and most power individuals should direct 
the economy.  
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Chapter 3 
Essay II: The Role of Information Market Trader Behaviors in Influencing Trader 
and Market Performance: New Conceptualization and Measurement 
1. Introduction  
The goal of this essay is to first propose new measures for assessing information 
market participants‟ trading behaviors, and then investigate how different levels of 
such behavior impacts participants‟ performance, which in turn influences the overall 
information market performance.  Specifically, this essay redefines traditional 
concepts such as participation and performance into new conceptualizations and 
proposes methods for their operationalization to appropriately fit within recent 
technological contexts such as information markets (IM). 
There are different methodologies for capturing different aspects of human 
behaviors. Surveys, questionnaires, and interviews are among the most popular 
research methods that are often retrospective self-report. However, with the rise of IT 
involvement in different organizational and individual levels, more directly 
observable and detailed data is available but has not been well exploited for 
investigation and analysis. Lucas et al. (1999) suggest in their field study of broker 
workstations that there is a need for studies to explore the nature of actual technology 
use and how to measure it. They also call for future research to investigate the 
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relationship between technology use and user performance. Prior research revealed 
that computer-recorded use was different from self-reported use (Straub et al., 1995; 
Collopy, 1996). Objective measures (e.g., actual system access frequency recorded by 
the computerized system) have many advantages over self-reported measures. 
Objective measures circumvent the reporting biases due to selective recall (Davis et 
al., 1992) and inaccurate estimation (Collopy, 1996). Moreover, using an objective 
measure avoids inherent methodological problems such as common-method bias, 
hypothesis guessing, and indistinguishable causation, associated with retrospective 
self-reported measures (Fichman, 1992; Straub et al., 1995; Szajna, 1996). The 
challenge becomes finding direct ways to capture such individual behaviors from 
computer-recorded detailed data. IMs are among recent IT technologies where a 
group of individuals gets involved in predicting future events. While doing so, 
detailed data reflecting participants‟ behaviors can be captured and analyzed to 
increase our understanding about such behaviors. IMs, which use “the information 
content in market values to make predictions about specific future events” (Berg et 
al., 2003, pg. 79), are mechanisms that enable geographically dispersed participants 
(IM traders) to reach and continuously re-evaluate consensus about the value of 
alternative outcomes (Jones et al., 2009).  IMs use a market metaphor: participants 
express their predictions or preferences for predetermined market outcomes (i.e. the 
winner of presidential candidacy race, gas price on future date) by buying and selling 
shares in alternative outcomes, and the resulting price of the shares indicates the 
aggregated preferences of participants (the voice of the market).  These markets are 
considered event markets, where the outcomes are discrete and mutually exclusive, 
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such as the winner of a presidential election.  This kind of distributed decision 
making has many applications, and IMs have been shown in some contexts to be 
better predictors of outcomes than traditional methods like polls and statistical 
methods (Jones et al., 2009).    
While there could be many aspects to characterize trading behaviors in general, 
IMs provide a more focused view (Jones et al., 2009) where participants‟ trading 
behaviors are characterized by the level of participation performed by a participant 
(trader participation), and the strategies a participant chooses to implement during the 
use of the IM (trading patterns). An example of such strategies includes buying 
market shares at low prices and selling them at high prices.  Different levels of such 
trading behaviors, performed by different traders, may lead to different levels of 
trader‟s prediction accuracy and profitability (trader performance). The aggregation 
of all traders‟ performances creates the voice of the market, which determines the 
market performance with respect to the actual outcome or event. Therefore, 
discussion in this study is focused on conceptualizing, defining, and developing 
measures for the concepts: trader participation, trading pattern, trader performance, 
and information market performance.  Definitions of these concepts are introduced in 
section 3.  
2. Motivation 
The challenge of finding objective direct methods stems from the lack of reliable 
measures to assess different computer-recorded trading activities (Fichman, 1992; 
Straub et al., 1995; Szajna, 1996, Lucas et al., 1999). This research proposes 
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computed and objective indicators/variables of trading behavior (trader participation, 
and trading pattern), trader performance, and market performance. By successfully 
identifying and defining these measures, it becomes reasonably logical to investigate 
how trader participation is related to trader performance, which will proportionally 
impact the market performance. Additionally, IM traders, during the market use, may 
employ different trading strategies. Identifying these strategies as well as 
participation level will increase our understanding on which trading patterns 
(participation and/or strategy), over time, are more successful than others.  
The process of engaging traders to participate is a promising factor for the success 
of IMs. In fact, there are many research studies that have found that high-level 
participation markets perform better than low-level participation markets (Barnes et 
al., 1986, Pennock et al., 2001). Bruggen et al. (2010) state that when markets attract 
broad participation, it is more likely that prices of outcomes encode more pieces of 
information about these outcomes; hence producing more accurate forecasts than 
markets with narrow participation. This could be especially important when the 
markets are small or thin, making any skews in the level of participation a concern 
(Alhayyan et al., 2011). Markets can often be quite small, yet still remain effective. 
Reasonable performance has been demonstrated with small (thin) markets or markets 
with as few as 8-30 participants (Plott and Chen 2002; Ortner 1998).  For instance, 
Chen et al. (2001) successfully ran laboratory experiments using IMs with fewer than 
15 participants.  However, if potential knowledgeable individuals do not participate 
or fail to maintain a certain level of participation the performance of the IM may 
suffer. How can decision makers in organizations identify precisely what objective 
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measures to use to assess different levels of participation and then understand how 
such level impacts a trader performance, which in turn influences the overall IM 
performance?   
Most recent research in IMs focuses on the effectiveness and efficiency of using 
such technology for government and corporate decision making over conventional 
methods of predictions, namely polls and statistical models, or on the goodness of 
designing IMs mechanisms (Goel, 2010, Soukhoroukova et al., 2010, Spann et al., 
2009, Berg et al., 2008, Foutz et al., 2008, Elberse et al., 2007, Dahan et al., 2007, 
LaComb et al., 2007, Guo et al., 2006, Ostrover et al., 2005, Pennock et al., 2001). 
There are two research gaps motivating this study. First, there is a need to define 
direct measures of computer-recorded (e.g. online) activities performed by IM 
traders. Second, there is a lack of statistical evidence that addresses how different 
levels of trading participation performed impact the trader‟s performance, in specific, 
and eventually the overall market performance. Therefore, our central questions of 
this line of research are: 
a) Within the context of information markets, what direct and objective measures 
can be used for capturing trader participation, trading pattern, trader 
performance, and market performance? 
b) How do different levels of trader participation impact that trader’s 
performance, in specific, and eventually the overall market performance?  
 
There are two primary theoretical contributions of this essay. The first is a 
response to many research calls for developing new objective measures to precisely 
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assess computer-recorded activities (Lucas et al., 1999, Straub et al., 1995, Collopy, 
1996, Szajna, 1996). While this essay‟s proposed measures serve our purpose of 
conducting this research, they can be easily adapted to operationalize different IS-
related theoretically-based constructs such as technology use in the TAM model 
(Davis, 1989) and actual computer-based behavior in TPB theory (Ajzen et at, 2002).  
Using such objective measures can help avoid inherent methodological problems such 
as common-method bias, hypothesis guessing, and indistinguishable causation, 
associated with retrospective self-reported measures. The second contribution is to 
provide statistical evidence of how different levels of trader participation may impact 
trader performance, and ultimately, market performance.  
The practical contribution of this essay is to improve our understanding of IMs 
and increase the return on investment for organizations employing information 
market technology. The findings of this essay can help practitioners provide objective 
evidence on how an individual participates and performs in her/his assigned IM task, 
which can be leveraged for effective management of individual contributions. 
Further, individuals and management can be kept continuously informed about their 
precise level of participation and performance during the use information markets.  
This essay has important research implications as well. The efficacy of objective 
market measures for studying the relationship between trading participation and 
performance can provide insights about the nature of this relationship. Such insights 
can inform us of what really drives trading participation, and can help future research 
build or extend a theory that may explain and anticipate the level of participation.  
85 
 
The rest of this paper is organized as follows. Section 3 lists a summary of the 
literature review that is used to introduce definitions and measures of the proposed 
constructs. The theoretical approach, the research model, and the formulated 
hypotheses are discussed in section 4. The research method employed in this study is 
outlined in section 5. The study is concluded in section 6. 
3. Definitions and Measures 
In defining the concepts in this research, we follow a definition approach 
proposed by MacKenzie et al. (2010) and Nunnally et al. (1994). They argue that 
writing good construct definitions requires clear conceptual thinking and 
organization. Therefore, the following subsections show definitions and measures for 
trader participation, trading pattern, trader performance, and market performance.  
3.1 Trader Participation 
The importance of participation stems from its impact on significant outcome 
constructs such as firm performance in management (Wagner, 1994), or system 
quality, user satisfaction, and system use in MIS (McKeen, 1994). In general, 
participation is a broad and complex construct (Yorkston et al., 2008, Brakel et al., 
2006, Rifkin et al., 1998, Robey et al., 1989, Doll et al., 1990, Barki et al., 1994, 
Butler et al., 1997, Cavaye, 1995, Shang et al., 2006). Participation has been studied 
in various disciplines such as MIS, finance, health care, management, and political 
science. Table 29 summarizes how participation is defined and measured across these 
disciplines.  
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Table 29: Literature review summary on participation across different disciplines – Essay 2 
Authors Referenced  
discipline 
Measured construct Method of measurement 
Allen et al. (1994) Finance 
Stock market 
participation 
Level of liquidity (cash) in a trader‟s portfolio is used as an indicator of participation 
and found to be negatively related to the market cost of entry. 
Paiella, M. (2001) Finance 
Financial market 
participation 
Self-reported data on an individual‟s asset holdings in a past period is collected 
every three months. The level of participation is then computed by subtracting the 
changes occurred to the stocks over two consecutive periods.  
Bollerslev and 
Domowitz (1993) 
Finance Trading patterns 
A trading pattern is a pattern that describes the intensity of trading and the behavior 
of transactions traded over time. 
Madhavan and 
Sofianos (1998) 
Finance 
Trading specialist 
participation 
Participation is the ratio of the specialist share volume to total share volume, a 
measure of overall dealer activity 
Rooij, Lasardi, and 
Alessie (2007) 
Finance 
Stock market 
participation 
Rooij et al. investigated the impact of financial literacy on stock market 
participation.  
Stock market participation is defined as owning individual stocks and/or mutual 
funds. Survey items (yes/no) are used to assess participation. 
Hong, Kubik, and 
Stein (2004) 
Finance 
Stock market 
participation 
Hong et al. investigated the impact of social interaction on stock market 
participation. Participation is assessed using self-reported items asking whether a 
household owns stocks. 
 
Yorkston et al. (2008) 
Health care Participation 
Yorkston et al. define participation according to International Classification of 
Function, Disability and Health (ICF) as involvement in life situations. They argue 
that participation is a complex construct, potentially composed of several 
dimensions. However, it is important to choose only key dimensions to reduce 
assessment burden, while still allowing for the collection of critical information.  
Therefore, they assess participation across only 3 dimensions: frequency, 
importance, and self-efficacy (confidence in ability to perform). 28 items are used to 
assess these 3 dimensions.  
Brakel et al. (2006) Health care Participation 
Brakel et al. developed a participation scale, an interview-based instrument, to 
measure client-perceived participation across 9 different dimensions: Learning and 
applying knowledge, General tasks and demands, Communication, Mobility, Self-
care, Domestic life,  Interpersonal interaction and relationships, Major life areas and 
community, Social, and Civic life. These different dimensions are based on ICF 
domains. 
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Table 29 (Continued) 
Rifkin et al. (1998) Health care 
Participation in health 
care program. 
Rifkin et al. define 5 factors that influence participation in health care programs. 
These factors are: needs assessment, leadership, organization, resource mobilization, 
and management.  
For each factor a continuum is developed with wide participation at one end and 
narrow participation at the other. The continuum is then divided into a series of 
points. A mark is then placed at the point which most closely describes participation 
in the health program under assessment. 
The width of participation on the continuum of each of these factors is used as an 
indicator for participation level in a health care program.  
Feddersen and 
Sandroni (2006) 
Political 
Science 
Participation in 
elections 
Feddersen et al. define participation in elections as a ratio of the number of actual 
voters to the total of registered citizens.  
Gibson, Lusoli, and 
Ward (2005) 
Political 
Science 
Online political 
participation 
Gibson et al. investigated the internet effects on individual political participation 
using data from an NOP survey of UK adults.  Findings support the idea that the 
internet is expanding the numbers of the politically active. Authors point that there is 
a need for a more sophisticated theoretical and empirical modeling of participation 
in the online environment. 
Wagner III (1994) Management 
Participation, 
performance, and 
satisfaction 
Wagner III (1994) conducted a meta-analytic reanalysis to investigate the 
relationship between the managerial participation and performance or satisfaction.  
The empirical findings reached suggest that there is an evidence of statistically 
significant but small relationships between participation and performance or 
satisfaction and that it has failed to verify the presence of strong, large relationships.  
Dellarocas, Fan, and 
Wood (2004) 
MIS 
buyer and seller 
participations 
Participation is defined the number of comments received from a buyer or seller in 
an online environment. 
Ives and Olson (1984) MIS 
User participation and 
System success. 
Ives et al. Investigated the link between user participation and system success and 
proposed a framework for higher quality research findings. They note one important 
methodological weakness of past participation measures.  Unfortunately, general 
opinions can be biased. 
Cote and Buckley, 
1987 
MIS Participation 
Cote et al. show that many such measures ask respondent for their general opinion 
concerning the level of their participation. As a result measures based on such 
opinions are less likely to be accurate.  Specific behaviors, activities, and 
assignments denote events and facts that readily observable. Such events tend to be 
more easily and objectively recognized, remembered, and reported. 
Franz and Robey 
(1986) 
MIS 
User participation and 
perceived system 
usefulness 
Franz et al. investigated the user involvement in information system development 
and the perceived system usefulness. By using items asking users to evaluate 
different IS activities, the findings show that user involvement in design and 
implementation is related positively to users' perceptions of system usefulness. 
 
88 
 
Table 29 (Continued) 
Baroudi et al. (1986) MIS 
User participation, user 
information 
satisfaction, and 
system usage 
Baroudi et al. employed 94 survey items to assess the constructs of user 
participation, user satisfaction, and system use. The findings demonstrate that user 
participation in the development of information systems will enhance both system 
usage and the user„s satisfaction with the system. 
Robey et al. (1989) MIS 
Participation during 
project meetings 
Robey et al. measured participation during project meetings using two different 
methods. A 3-item scale asked users to assess the amount of time they spent 
preparing for, the extent to which their opinion were consulted in, and the number of 
questions they asked during project meetings. 
Barki (1989) MIS 
User Participation and 
user involvement 
Barki et al. suggested that user participation and user involvement present two 
distinct constructs. They define user involvement as the importance and personal 
relevance that a user attaches to a given system. On the other hand, user participation 
is defined as a set of behaviors or activities performed by users in the system 
development process. 
Doll and Trkzaden 
(1990) 
MIS 
End-user software 
involvement 
Doll et al. propose an 8-item measure of end-user software involvement by asking 
users to assess the amount of time they spent in each of 8 development activities ( 
e.g. project initiation, determining system objectives, user information needs, and 
developing input/output forms)  
Alavi and 
Joachimsthaler (1992) 
MIS User participation  
The development of a better measure of the user participation should mitigate the 
issues related to methodological weaknesses of past studies. 
Barki  and Hartwick 
(1994) 
MIS 
User Participation , 
user involvement and 
user attitude 
Barki et al. assess user participation using 20 items across three dimensions: user-IS 
relationship, responsibility, and hands-on activities, assess user involvement using 9-
items across two dimensions: importance and personal relevance, and assess attitude 
using 4-items. User participation has long been considered a key variable in the 
successful development of information systems. 
Jarvenpaa and Ives 
(1991) 
MIS 
Executive 
participation, executive 
involvement, and IT 
use in firms  
Jarvenpaa et al. proposed 3 alternative models to study the relationship between 
executive participation, executive involvement, and IT use in firms. While six items 
are used to assess participation, four are used to assess user involvement. 
McKeen, Guimaraes, 
and Wetherbe (1994) 
IMS 
 
User Participation and 
user satisfaction 
McKeen et al. investigated the relationship between user participation in the system 
development process and user satisfaction. Findings suggest that there is a direct 
relationship between the two constructs moderated by two factors: task complexity 
and system complexity.  Regardless of the level of user participation, user influence 
and user-developer communication are positively related to user satisfaction. 
 
Butler and Fitzgerald 
(1997) 
 
MIS 
User Participation in 
the IS development 
process 
Given the complexity of the user participation concept, mix findings were reported 
that explain the link between user participation and system success. Through 
employing a case-based study, Butler et al. found that high degree of user 
participation does not guarantee successful system use, but can instead, with other 
organizational factors, create a climate that is conductive to successful system use. 
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Table 29 (Continued) 
Cavaye (1995) MIS 
User Participation in IS 
development 
Cavaye (1995) identifies various dimensions of user participation relating to the 
proportion of users who participate: formality, level of responsibility during 
development, influence on the development effort, the level of participation during 
different phases of development. 
Markus and Mao 
(2004) 
MIS 
User Participation in IS 
development 
Markus and Mao (2004) argue that there is a need to revisit the concept of user 
participation in light of the changing IS development environment. 
McLeod, MacDonell, 
and Doolin (2007) 
MIS 
User Participation in IS 
development 
A survey of New Zealand organizations was undertaken in order to obtain an 
updated assessment of the actual practice of user participation in IS development 
projects from the perspective of IS management. The results suggest that user 
participation continues to be a dominant aspect of IS development for IS managers.  
Shang, Chen, Liao 
(2006) 
MIS 
Consumer participation 
and loyalty 
Shang et al. used an online survey to test the impact of consumer participation in 
virtual communities on brand loyalty. Four items are used to assess a consumer 
participation across two dimensions (time spent lurking on a virtual community per 
week  and number of postings per month submitted to the virtual community) 
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There has been a little consensus on its general meaning with each discipline 
introducing its own definition in a different way. The only consensus include a 
reference to “taking part”. For example: 
 Participation in MIS: a set of behaviors or activities performed by users in the 
process of information system development (Barki et al., 1989, 1994). 
 
 Participation in finance: a mix of definitions are introduced in context of 
financial stock market, among which are: cash level in a trader‟s portfolio 
(Allen et al., 1994), amount of asset holdings (Paiella, 2001), ratio of a 
trader‟s share volume to the total share volume (Madhavan et al., 1998), and 
whether or not a trader owns stocks and/or mutual funds ( Rooij et al., 2007, 
Hong, 2004).  
 
 Participation in health care: the level of involvement in life situations such as 
learning, communications, and self-care (Yorkston et al., 2008, Brakel et al., 
2006). 
 
 Participation in management: the involvement of managers and their 
subordinates in information processing, decision making, or problem solving 
endeavors (Wagner III, 1994). 
 
 Participation in political science: the ratio of the number of actual voters to 
the total of registered citizens (Feddersen et al., 2006). 
 
There is a general consensus in MIS, the theme of this study, on the distinction 
between participation and involvement in the process of information system 
development. Barki et al. (1989) suggest that the term user participation refers to “a 
set of activities performed by users in the process of system development” and the 
term involvement refers to “a subjective psychological state of the individual and is 
defined as the importance and personal relevance that users attach to a given system”. 
While this distinction is important for developing acceptable conceptualization about 
trader participation, it is also important to clarify any ambiguity that may result from 
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mixing the definitions of “participation” and “IS-use”. IS-use refers to the set of 
behaviors individuals undertake concerning a specific task-technology-individual 
context (Barki and Titah, 2007). Participation in IS is defined only within the context 
of information system development process as introduced above. Moreover, use in IS 
literature is a widely utilized dependent variable that has been examined extensively. 
In contrast, participation has been discussed as an important independent variable in 
the information system development literature. While system usage is routinely 
assessed on the organizational level, participation is measured on the individual level, 
but it can be aggregated on many participants to test its impact on dependent variables 
such as system success. An exception is Barki and Titah (2007) who employed it on 
an individual level. Additionally, our review indicates that participation is 
conceptualized as a faithful/meaningful use of the IT with an ultimate goal in mind 
(e.g. to satisfy objectives such as system success or more accurate prediction). IS-use 
is implicitly viewed as random system usage with no specific objective to achieve 
(e.g. frequency of use or number of reports accessed or used). For this, DeLone and 
McLean (2003) argue that “simply saying that more use will yield more benefits 
without considering the nature of this use (and context) is clearly insufficient”. 
Generally speaking, an individual cannot participate without using technology, but 
could use technology with no participation. Finally, while both concepts, participation 
and IS-use, are conceptualized differently in IS, they both are measured via 
retrospective self-reports (survey-based items). This important contrast becomes more 
critical to consider in contexts like IMs, since IMs offer an environment where 
participatory activities per trader (e.g. buying or selling alternative market contracts) 
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play the role of evaluating/re-evaluating consensus about the value of alternative 
market outcomes (or contracts). Buying shares of an IM contract raises its price (or 
valuation), while selling its shares reduces its price. Unless these activities are 
considered in quantifying a trader‟s participation level, the measure would not be 
accurate in identifying the extent to which a trader takes part in evaluating his/her 
own prediction in the first place, and then in forming the overall prediction on market 
contracts. This conceptualization about trader participation is in line with fulfilling 
the objective of IMs through harnessing the collective wisdom of crowd (Surowiecki, 
2004), which is achieved as a result of all performed activities by traders during the 
use of the market. 
Following Mackenzie et al. (2010) and Nunnally et al. (1994) definition approach 
and synthesizing different bodies of research on participation and IS-use, trader 
participation in IMs contexts is defined here as “the extent to which the trading-
related activities, performed by an IM trader, influence the values (predictions) of 
alternative market outcomes.” These trader-level values can be then used with other 
traders‟ values to form voices on all market outcomes. 
3.2 Trader Participation Measures 
In defining measures for trader participation, it is critical, congruent with prior 
research, to choose only key context-specific dimensions in order to reduce 
assessment burden, while still allowing for the collection of critical information 
(Yorkston et al., 2008). However, finding a direct way to extract such dimensions is 
not a straightforward task, since most previous researchers do not state them directly. 
93 
 
Our review indicates that no specific objective dimensions are defined for computer-
recorded participation.  For instance, Barki and Hartwick (1994) developed three 
dimensions of user participation that are appropriate for the process of information 
system development: user responsibility, user-IS relationship, and hands-on activities, 
all of which are measured via survey-based items. In addition, the system use 
construct in the TAM model is usually determined by behavioral intention, consistent 
with the theory of reasoned action (Fishbein and Ajzen, 1975) from which TAM is 
derived. Intention is captured with retrospective self-reported measures. In fact, 
across all investigated disciplines, participation and its most related constructs, 
performance, were all consistently assessed using retrospective self-reports such as 
surveys or interviews.  
Interestingly, Barki and Hartwick (1994) argues that participation can be “viewed 
as frequency (i.e. the number of times one performs a given activity, effort (i.e. the 
time or energy invested in a given activity), or influence (i.e. the effect of a given 
activity), all of which have different meanings. Each of these perspectives may 
provide a valid basis for the assessment of user participation.” Scholars have 
consistently adopted these three perspectives in developing survey-based participation 
measures (Barki et al., 1994, Barki et al., 2001, Hartwick et al., 2001, Iivari, 2004, 
Markus et al., 2004, Ljung et al., 1999, Palanisamy, 2001). Drawing on this 
conceptualization, we introduce three sets of computer-recorded trader participation 
measures: frequency measures, effort measures, and influence measures. These 
measures are expected to provide quantitative evidence regarding the level of trader 
participation. However, we intend to use a single perspective on participation, 
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congruent with Barki and Hartwick argument above, in order to be able to answer our 
second research question. This perspective is the “influence”, which refers to the 
degree to which given activities, performed by a participant, impact the evaluations of 
market contracts. This view is more consistent with the definition introduced by this 
research and more fitting with the IM context than the other two perspectives: 
frequency and effort. Scholars have noted that “true participation” involves the ability 
to make and influence decisions (Markus et al., 2004, Hunton and Beeler, 1997, 
Saleem, 1996), which not all participation activities give equally. The following three 
subsections describe each set of measures.  
In spite of employing the measure “influence” for operationalizing the trader 
participation for the purpose of this essay, we also introduce direct methods to 
objectively quantify the other two measures: frequency and effort. These methods can 
be useful in tracing the nature of the relationship between frequency and effort from 
one side and trader performance from another side.  
3.2.1 Frequency Measures 
In general, IMs use a market metaphor where participants express their 
predictions or preferences for predetermined market outcomes by buying and selling 
shares in these alternative outcomes, and the resulting volume-weighted price average 
of shares indicates the aggregated preferences of participants (the voice of the 
market). Frequency in this research refers to the number of times an IM trader 
performs a given market activity. Activities that a trader can perform include logging 
into the information markets, interconnecting with other traders to exchange 
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information about traded outcomes, buying shares of a market outcome, and selling 
shares of a market outcome. Therefore, acceptable frequency measures per trader can 
be viewed as number of logins to the market, number of exchanged comments, count 
of buys, count of sells, or count of trades (the total number of buys and sells). Two 
points are noted on these measures. First, distinction among buys, sells, and trades is 
useful in situations when we want to track chosen trading strategies by traders during 
the course of the market.  
Table 30: Information market frequency measures 
 Method Equation 
Frequency 
Measures 
1) Number of logins 
per trader 
 =  gj , where gj ≥ 0  
gj - The total number of logins performed by trader j. 
2) Count of buys per 
trader 
=  bj , where bj ≥ 0  
bj - The total number of buys performed by trader j. 
3) Count of sells per 
trader 
=  sj , where sj ≥ 0  
sj - The total number sells performed by trader j. 
4) Number of trades 
per trader 
=  rj = b+ sj , where rj ≥ 0  
rj - The total number of trades performed by trader j. 
5) Number of 
exchanged 
comments per 
trader 
=  cj, where cj ≥ 0  
cj - The total number of exchanged comments between 
trader j and other traders. 
Means for 
Frequency 
Measures 
1) Market mean of 
number of logins 
g¯   = (      gj ) / m  , where g¯  ≥ 0  
g¯  - The market mean of number of logins, 
gj - The total number of logins performed by trader j, 
m - Total number of traders in a market. 
2) Market mean of 
count of buys 
b¯ = (      bj) / m , where b¯ ≥ 0  
b¯ - The market mean of count of buys. 
bj - The total number of buys performed by trader j, 
m - Total number of traders in a market. 
3) Market mean of 
count of sells 
s¯ = (      sj) / m , where s¯ ≥ 0  
s¯ - The market mean of count of sells. 
sj - The total number sells performed by trader j, 
m - Total number of traders in a market. 
4) Market mean of 
number of trades 
t¯  = (      rj) / m , where t¯  ≥ 0  
t¯ - The market mean of number of trades, 
rj - The total number of trades performed by trader j, 
m - Total number of traders in a market. 
5) Market mean of 
number of 
exchanged 
comments 
c¯ = (      cj) / m , where c¯ ≥ 0  
c¯ - The market mean of number of exchanged comments, 
cj - The total number of exchanged comments between 
trader j and other traders. 
m - Total number of traders in a market. 
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For instance, a trader may choose to buy shares in one trade, but he/she may sell them 
in more than one trade. Second, exchanged comments between traders are viewed as 
an information source that may motivate a trader to re-evaluate his/her opinion about 
market outcomes. The more of these exchanged comments, the more likely opinions 
about market outcomes get re-evaluated.  
The underlying idea of these quantitative measures is that “more is better”. But, 
simply saying that the greater these measures are for a trader the more benefits they 
yield without considering other traders‟ measures is clearly insufficient. To determine 
the goodness or poorness of the frequency measure per trader, the market mean for 
each is computed to report how much each measure deviates from that market mean. 
Table 30 shows the equations representing frequency measures. 
3.2.2 Effort measures 
Effort refers to the time spent by an IM trader in performing given market 
activities. Information markets are designed to run continuously within predetermined 
times and dates. However, a market session is marked with start and end time each 
time a trader chooses to login and logout from the market. Traders differ on how 
many times they login for trading and the duration of each market session. So, it 
seems reasonable to capture trader efforts through determining the total time spent on 
market sessions during the use of the market. The duration mean spent on all sessions 
per trader is calculated and reported for comparison purposes. In addition, the level of 
a trader effort is identified by assessing the degree and direction to which it deviates 
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from the market mean of all traders‟ efforts in a market. Table 31 shows the equations 
representing effort measures. 
Table 31: Information market effort measures 
 Method Equation 
Effort Measures 
1) Trader effort - 
total time spent 
by a trader in all 
market sessions 
 
                
 
   
 
 
ETi - The end time of market session i for trader j, 
STi - The start time of market session i for trader j, 
i  - A  market session where i = 0,…, s  
s - Total number of market sessions in which trader j 
participated. 
2) Average time 
spent by a 
trader in market 
sessions 
                
 
   
   
Market Mean of 
Effort Measures 
Market mean of 
Traders’ Efforts 
 
  
                    
 
   
 
 
 
j - A market trader where j = 0,…, m  
m - Total number of traders in a market.  
 
3.2.3 Influence measures 
Influence refers to the degree to which given activities, performed by a trader, 
impact the evaluations of market outcomes. Event IMs offer predetermined discrete 
and mutually exclusive outcomes for trading. The voice of the market is the price of 
the representative outcome shares (Jones et al., 2009). These prices should predict the 
true outcomes. So, there is a market voice on each outcome that is available for 
trading. However, the degree to which a trader influences the price on each outcome 
will certainly differ from one trader to another, since traders differ in which outcomes 
they prefer. While price can be used as a ranking indicator of which outcome voice 
comes first, volume (quantity of traded shares) on that outcome may be used to 
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indicate how much impact a trader has on forming a price of an outcome. For 
instance, the influence of trader “A” on an outcome may be 3% while trader “B” 
influence can be 7%. Therefore, the influence measure on forming a price on an 
outcome is calculated as the ratio of total shares of that outcome that are traded 
(bought or sold) by a trader to the total shares of the same outcome traded by all 
traders in the market. Consequently, it is possible to infer a trader participation level 
in a market through computing the total influence a trader may have on all market 
outcomes. This aggregated influence is calculated as the ratio of total shares of all 
outcomes traded (bought or sold) by a trader to the total of shares of all outcomes 
traded by all traders. Table 32 shows the influence measure. 
Table 32: Information market influence measure 
Method Equation 
Trader 
influence on an 
outcome (TIO) 
 
TIO oi O =  VOL(Oij)  /   
 
    VOL(Oij)   
 
O - Set of outcomes in the market, 
oi - The ith outcome in O, 
VOL(Oij) -  Total  traded shares of outcome i traded by trader j, 
j -  A market trader where j = 0,…, m  
m - Total number of traders in a market. 
 
Trader 
influence on all 
market  
outcomes (TIM) 
 
TIM oi O =  
 
     VOL(Oij)  /   
 
    
 
    VOL(Oij)   
 
n - Total number of market outcomes offered for trading. 
 
 
3.3 Trading Patterns 
In finance, Bollerslev et al. (1993) and others view trading patterns as a form of 
strategy that describes the intensity of trading and the behavior of transactions 
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(trades) traded over time. Extending this view to the IMs context, a trading pattern is 
defined here to refer to the strategies that IM traders choose to implement during the 
use of the information market. Identifying these strategies as well as the level of 
trading participation performed by traders will increase our understanding of which 
trading patterns, over time, are more successful than others. An example of such 
strategies includes buying market shares at low prices and selling them at high prices.   
Trading patterns may be measured through more complex arrangements of trades.  
The level of trading rationality (or irrationality) could be reflected by logical (or 
illogical) strategies chosen by a trader.  For example, an illogical strategy would be 
continually buying at high prices and selling at low prices. To quantify this measure, 
we aggregate all buy and sell trades independently on a trader level to compute the 
difference value. By considering the negativity or the positivity of this value as well 
as the market mean value, it is possible to tell how logical or rational a trader is. 
Another trading pattern measure involves calculating the sell/buy ratio per a trader. 
Some traders may prefer shares liquidation before the market closes, while others do 
the opposite (shares retention). An indication of share liquidation on certain market 
outcome is when this ratio is more than or equal to one, while shares accumulation is 
identified if this ratio is less than one. A less experienced trader is probably more 
likely to buy and accumulate shares in outcomes, rather than engage in more 
sophisticated strategies such as taking advantage of arbitrage opportunities.  A more 
complex view of trading pattern would consider how trades (buys or sells) are 
distributed over time during the market life.  
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Table 33: Information market trading patterns measures 
Method Equation 
1) Level of trading 
rationality per 
trader 
 =         
 
    SELL_SOijt * SPijt)    –     
 
     
 
   BUY_SOijt * BPijt)  
 
SELL_SOijt - The total shares of outcome i sold by trader j in trade t, 
BUY_SOijt -  The total shares of outcome i bought by trader j in trade t, 
SPijt - The selling price of outcome i by trader j in trade t,    
BPijt - The buying price of outcome i by trader j in trade t,,    
r - Total number of trades performed by trader j. 
n - Total number of market outcomes offered for trading. 
2) Market mean of 
trading rationality 
=        (    
 
      
 
    SELL_SOijt * SPijt) –    
                                                             
 
   BUY_SOijt * BPijt)  )  /  m 
 
m - Total number of traders in a market. 
3) Sell/buy ratio 
= sj / bj 
 
sj - The total number of sells performed by trader j, 
bj - The total number of buys  performed by trader j. 
4) Trades distribution 
over time 
=  
 
   
 TRADE_ SOiju 
 
TRADE_SOiju - The total shares of outcome i traded by trader j in unit of time 
u (hour, day, week, etc.), 
U  - The last unit of time in the market life (e.g. last day) 
 
According to Bapna et al. (2000), the bidders (traders) in online auctions can be 
categorized based on their bidding strategies: evaluators, participators, and 
opportunists.  Adopting these categories in IMs, evaluators are viewed as early one-
time traders who have a clear idea of their valuation (prediction) of outcomes and 
perform a single trade, often during early time of the market. Participators, on the 
other hand, follow and re-evaluate their predictions on outcomes during the market 
use and buy/sell throughout the market. Finally, opportunists are traders who wait 
until just before the market closes and then make their trades on their outcome 
predictions. These three categories of traders can be tested in IMs through 
successfully plotting trade distributions over time to determine where most trades are 
concentrated. Table 33 shows the trading patterns measures. 
101 
 
3.4 Performance  
Organizations, when investing in IM technology, expect it will contribute to better 
performance, and organization members, who are involved in such technology, must 
participate in order to make a contribution.   The value of employing an IM is to 
capture the "wisdom of the crowd", and if only a portion of the "crowd" participates 
to share their beliefs and experiences, the organization may get an incomplete 
outcome. There is a long research tradition across many disciplines investigating the 
link between participation and performance. In finance, a trader‟s stock market 
participation is usually investigated on whether or not it impacts a portfolio‟s 
profitability performance (Allen et al., 1994, Paiella et al., 2001, Madhavan et al., 
1998, Rooij et al., 2007, Hong et al., 2004).  In health care, performance of patients 
with disabilities is assessed across various levels of participatory activities in order to 
help them accommodate better life styles (Yorkstone et al., 2008, Brakel et al., 2006, 
Rifkin et al., 1998). In management, many studies have raised questions about 
participation‟s ability to influence performance and satisfaction in workplace 
(Wagner III, 1994, Ferris et al., 1985, Locke et al., 1979). MIS explores the 
relationship between participation and performance from two perspectives. The first 
sees participation as set of activities performed during the process of developing new 
IS systems (Ives et al., 1984, Cote et al., 1987, Franz et al., 1986, Baroudi et al., 1986, 
Robey et al., 1989, Barki, 1989, Doll et al., 1990, Alavi, 1992, Barki et al., 1994, 
Jarvenpaa et al., 1991, McKeen et al., 1994, Butler et al., 1997, Cavaye, 1995, 
Markus et al., 2004, McLeod et al., 2007, Shang et al., 2006). This participation 
perspective is studied against performance, which is assessed via surrogate measures 
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of a system performance such as: system quality, user satisfaction, and system use in 
MIS (McKeen, 1994). The second perspective is approached through studying the 
link between a user‟s system use and user performance. Lucas et al. (1999) explored 
this link using TAM model (Davis, 1989). User performance is measured via monthly 
commission revenue as a surrogate variable. Overall, our review indicates no one 
definition is given for performance, however, it appears that an acceptable definition 
should consider the goals achieved after accounting for the context within which a 
subject matter is operating. 
In defining performance in IMs, three critical outcomes are considered: trader-
level outcome, market-level outcome, and actual outcome. The first refers to what is 
earned and predicted by a trader at the end of the market. The second represents the 
predicted consensus (outcome) that is generated through aggregating all traders‟ 
predictions. Finally, the actual outcome reveals the truth of prediction performed at 
the trader and market levels. This occurs when the predicted outcomes become 
historical facts. At this point, it is possible to compute how well a trader or a market 
performs in prediction. Therefore, it seems natural to view performance at both the 
individual and aggregated market level. The following two subsections define trader 
performance and market performance.   
3.4.1 Trader Performance 
Individual performance refers to the extent to which an IM trader performs well, 
in relation to other traders, across two dimensions: accuracy of prediction and 
profitability of a trader‟s portfolio. The multi-dimensionality of trader performance 
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reflects the actual behaviors of traders during the market use. Some traders may 
prefer shares liquidation before the market closes, while others may prefer to hold 
shares hoping they will be a winning outcome. In specific, some traders may prefer to 
take advantage of arbitrage opportunities that are available in the market. Those 
traders are likely to engage in more sophisticated strategies where they buy shares at 
low prices and liquidate them all at higher prices. No matter which market outcome is 
likely to win, their trading goal is to amplify their portfolio ending balance. 
Table 34: Information market trader performance measures 
Method Equation 
1) Trader Accuracy of 
Prediction  
F(ACC) 
 
Fj(ACC)=  VOL(Oj 
Winning
)    /  (       VOL(Oij) )  , 
 0 ≤ Fj (ACC)≤1 
 
Fj(ACC) - The accuracy prediction for trader j, 
VOL(Oj 
Winning
) - The shares volume of market actual outcome 
purchased by trader j, 
VOL(Oij) - The shares volume of outcome i purchased by trader j, 
n - Total number of market outcomes offered for trading. 
2) Trader’s Portfolio 
Profitability 
F(TP) 
        
 
 F(TP) = ( Ej – Sj) / Sj 
 
Ej - The ending portfolio balance of trader j, 
Sj - The initial portfolio balance of trader j. 
3) Trader Performance 
F(PERF)  
F(PERF) : F (ACC) & F(TP) 
4) Market Mean of 
Prediction Accuracy 
 
  
             
 
 
 
Fj(ACC) - The prediction accuracy of trader j, 
m - Total number of traders in a market. 
5) Market Mean of 
Trader’s Portfolio 
Profitability 
 
 
  
            
 
 
 
Fj(TP) - The portfolio profitability of trader j, 
m - Total number of traders in a market. 
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A trader‟s accuracy of prediction can be measured by calculating the ratio of the 
total shares of actual outcome (the market outcome announced as the winner) 
purchased by a trader to the total shares of all outcomes purchased by the same trader. 
This method generates an accuracy value that ranges between 0 and 1. Zero indicates 
no shares of wining outcome have been purchased, while one indicates all purchased 
shares are for the winning outcome. Profitability of a trader‟s portfolio is represented 
as the percentage change on a trader‟s portfolio balance from the open to the close of 
the market. The value of this percentage can be negative or positive. Negative value 
means a decrease in the portfolio initial balance, while positive value refers to a 
growth in the initial balance. For determining the goodness or poorness of a trader 
performance, the market mean for both measures (accuracy, and profitability) is 
computed to assess how much each figure deviates from the market mean. Table 34 
shows the equations representing these measures. 
3.4.2 Market Performance 
Pennock et al. (2001) argues that one of the greatest challenges in using IMs is 
determining exactly what the market is saying about its outcomes because there are 
many methods to aggregate the trading behaviors. Plott and Chen (2002) used a 
volume-weighted price average to determine the voice of the market on each market 
outcome by summing the cost of all trades (buys and sells) in an outcome over the 
sum of the share quantities.  Drawing from this view, we define the wining outcome 
in an event market as the outcome whose volume-weighted price average is the 
highest among those of other alternative outcomes.  
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Table 35: Information market performance measure – Essay 2 
Method Equation 
1) Traded volume of a 
market outcome 
 
 
VOL (Oi) – Volume of shares of outcome i. 
2) Voice of the market 
on an outcome 
 
Plott and Chen 
(2002) 
 
Let O1,…, Oi, …, On  be the market outcomes, 
n - Total number of market outcomes available for trading, 
Let VoM  be the voice of the market on an outcome, 
Ti – Set of trades (buy and sell) involving outcome i,  
Pt – Price per share in trade t, 
VOLt(Oi) – Volume of shares of outcome i in trade t, 
 
 
VoM (Oi) = (             
  
    ) /  (         
  
      
 
3) Winning market 
outcome 
 
 
O 
Winning
  = MAX ( VoM (O1), …, VoM (Oi), …, VoM (On) ) 
 
O 
Winning
  - The wining outcome is selected with highest 
volume-weighted price average, 
O1,…, Oi, …, On  are the market outcomes, 
n  - Total number of market outcomes available for trading, 
VoM - The voice of the market on an outcome. 
 
4) Market 
performance 
      (Market accuracy) 
 
 
F(MP) = O 
Winning
   AO 
 
F(MP)  - The market performance, 
VoM  - The Voice of the Market,  
AO - The actual outcome. 
 
Market performance refers to the extent to which the wining voice of the market 
deviates from the actual true outcome, after it is revealed. The smaller this deviation, 
the more accurate the market performance. In addition, reporting the volume of traded 
outcome shares, especially wining shares, may cast light on the credibility of the 
reached consensus as well as the popularity of the predicted outcome. So, a volume 
measure should be reported when addressing market performance. Table 35 shows 
the market performance measures. 
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In summarizing our discussion about our conceptualized view on the concepts of 
trader participation, trading pattern, trader performance, and market performance, 
Table 36 lists the definitions of these concepts as well as their proposed measures. 
Table 36: Definitions and measures – Essay 2 
Concept Definition Measures 
Trader 
Participation 
The extent to which the trading-related activities, 
performed by an IM trader, influence the values 
(predictions) of alternative market outcomes. These 
trader-level values can be then used with other 
traders‟ values to form voices on all market 
outcomes. 
 Frequency measures. 
 Effort measures. 
 Influence measures. 
Trading Patterns 
The strategies that IM traders choose to implement 
during the use of the information market. 
 Level of trading 
rationality. 
 Sell/buy ratio. 
 Trades distribution over 
time. 
Trader 
performance 
The extent to which an IM trader performs well, in 
relation to other traders, across two dimensions: 
accuracy of prediction and profitability of a trader‟s 
portfolio. 
 Trader Accuracy of 
prediction. 
 Trader portfolio 
profitability. 
Market 
performance 
The extent to which the wining voice of the market 
deviates from the actual true outcome, after it is 
revealed. The less this deviation, the more accurate 
the market performance. 
 Market accuracy. 
 Traded volume of the 
winning voice of the 
market. 
 
 
4. Theory and Research Model 
4.1 Theory on Information System Development 
There is a general consensus among disciplines such as management, finance, 
health care, and MIS that participation continues to be a dominant aspect of different 
activities. In particular, the relationship between participation and performance has 
received significant research attention. In management, many managers, union 
leaders, and writers in the business press share the belief that participatory 
management practices have substantial and positive effect on performance and 
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satisfaction at work (Bernstein, 1993, Bluestone et al., 1992, Hoerr, 1989, Katzenbach 
et al., 1993, Petersen, 1991). In finance, a trader‟s stock market participation is 
usually investigated to assess whether or not it impacts a portfolio‟s profitability 
performance (Allen et al., 1994, Paiella et al., 2001, Madhayan et al., 1998, Rooij et 
al., 2007, Hong et al., 2004). In health care, performance of patients with disabilities 
is assessed across various levels of participatory activities in order to help them 
accommodate better life styles (Yorkstone et al., 2008, Brakel et al., 2006, Rifkin et 
al., 1998).  
In MIS, user participation has been an important focus of interest within the IS 
literature since the early 1980s (Ives & Olson, 1984, Baroudi et al., 1986, Franz and 
Robey, 1986, Tait and Vessey, 1988, Doll and Torkzadeh, 1989). MIS explores the 
relationship between participation and performance using the theory on information 
systems development. This theory is designed to explain how and why user 
participation during the information systems development process impacts 
performance, which is assessed using surrogate measures such as system success 
(Swanson, 1974, Zmud et al., 1979, Ives et al., 1984, Baroudi et al., 1986, Franz et 
al., 1986, Tait et al., 1988, and Doll et al., 1989), MIS system usage (Kim and Lee 
(1986), or user satisfaction (McKeen et al., 1994). This theory views participation as 
set of activities that are performed during the process of developing new IS systems, 
while performance has been explored using many views as mentioned above.  
The model of this theory identifies user participation as a determinant of 
performance. The model, originally proposed by Swanson (1974), and reinforced by 
the research and model development of Zmud and Cox (1979), Ives and Olson 
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(1984), Baroudi, et al. (1986), Franz and Robey (1986), Tait and Vessey (1988), and 
Doll and Torkzadeh (1989), represents the partial theory of information systems 
development that provided the basis for most of the research concerning user 
participation as a determinant of system success. However, it is important to note that 
further development of this model has shown that when user participative behaviors 
were studied in combination with user need-based attitudes, the relationship between 
user participation and system success was found to be stronger than when researchers 
considered only user participation (McKeen et al., 1994). Specifically, McKeen et al. 
(1994) have found statistical evidence that task complexity and system complexity 
proved to moderate the relationship between user participation and user satisfaction 
(performance) in the context of IS development. Task complexity, as defined by 
McKeen et al., refers to the ambiguity and uncertainty that surround the practice of 
business, while system complexity refers to the ambiguity and uncertainty that 
surround the practice of system development. Both constructs are defined and 
operationalized from the view point of the user.  
4.2 Research Model 
Having defined and proposed measures for trader participation, trader 
performance, and market performance in this essay (section 3), we employ the theory 
on IS development to provide a theoretical basis for the direction of our investigation. 
This theory is appropriate for the purpose of this essay, because of the high 
similarities found on the nature of the investigated problem since we also attempt to 
infer a conclusion on the direction of the relationship between participation and 
performance in IMs contexts. In addition, this theory assumes assessing user 
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participation and performance on individual-level, which is similar to the unit of 
analysis we intend to employ in this essay. Last, this theory offers the possibility of 
aggregation on participation across many users in order to report the mean of user 
satisfaction (surrogate variable for performance as in McKeen et al.), the mean of 
system success (surrogate variable for performance as in Swanson and others), or the 
mean of system usage (surrogate variable for performance as in Kim and Lee). This 
aggregatability feature is applied on trader participation and trader performance in 
order to report findings about information market performance.  
In spite of these similarities, which raise the confidence on the validity of using 
this theory for our study, there is a concern about the inclusion or exclusion of the 
moderating factors: task complexity and system complexity in the context under 
investigation. Unlike the context of IS development process, the information market 
context offers an environment where the ambiguity and uncertainty that surround the 
practice/application of trading by traders are less likely to occur, if not at all. This is 
because traders are expected to perform the same tasks (logging in to the market, 
communicating with other traders using the system, buying shares, and selling shares) 
through using the same system (information market technology). The repetition of 
performing these tasks using the same system as well as the consistent instructions 
and guidance given to potential traders prior to the market use are likely to reduce the 
significance of including these moderators on the relationship between trader 
participation and trader performance. In addition to this, the investigation of the link 
between participation and performance in this essay is a portion of larger research 
study (essay 3) where trader participation is a focal construct for two antecedent 
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constructs: intent to participate and perceived control over participation. These two 
constructs capture traders‟ responses, prior to market use, about their perceived 
attitudes, perceived ease or difficulty of performing trading participation, and their 
perception of social pressure, as informed by the Theory of Planned Behavior (TPB) 
by Ajzen (1988, 1991, and 2002). Since task and system complexity are perception-
based constructs, we argue that including them in this study may be considered 
double counting effect since trader participation construct in this study is originally a 
dependent variable for two constructs that capture similar perception-based 
constructs.  
Figure 11 presents the research model for this essay. In this model, information 
market performance is identified by the extent to which the winning voice of the 
market deviates from the actual outcome. Of course, the higher this deviation, the less 
accurate the market performance and vice versa (section 3.4.2).  
Trader participation, as discussed in section 3.2, can be operationalized using 
three measures: frequency measures, effort measures, or influence measures. 
However, we use a single measure for participation, congruent with Barki and 
Hartwick (1994), in order to be able to answer our second research question. This 
measure is the “influence”, which refers to the degree to which trading activities, 
performed by a trader, impact the evaluations of market outcomes. Considering only 
the influence measure is more consistent with the definition introduced by this essay 
and more fitting with the IM context than the other two measures: frequency and 
effort, in that, scholars have noted that “true participation” involves the ability to 
make and influence decisions (Markus et al., 2004, Hunton and Beeler, 1997, Saleem, 
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1996). Although the influence measure is used here to operationalize trader 
participation, frequency and effort measures are analyzed to gain further insights 
when reporting findings. Trader performance, as discussed in section 3.4.1, is 
operationalized across two dimensions: accuracy of trader prediction and profitability 
of trader portfolio.  
In hypothesizing the direction of the relationship between trader participation and 
trader performance with its two sub-dimensions (profitability and accuracy), we draw 
from prior research the consistent view on the positivity of this relationship. For 
example McKeen et al. (1994) suggest a positive link between user participation and 
user satisfaction. Kim and Lee (1986) found a positive link between user participation 
and system usage. Extending this to IMs context and considering the methods we use 
to operationalize the constructs of interest, we hypothesize, in general, a positive 
relationship exists between trader participation and trader performance (focal 
construct of two sub-dimensions). To be more specific, profitability of the trader 
portfolio, the first sub-dimension, may be increased if traders are involved in more 
trading activities (buying and selling shares) that are profitable. That is, some traders 
may prefer to take advantage of arbitrage opportunities that can be observed in the 
market. Those traders are likely to engage in more sophisticated strategies where they 
hope to buy shares on any market outcome at low prices and liquidate at higher 
prices. No matter which market outcome to trade, their goal is to amplify their 
portfolio ending balance. Since event IMs set fixed and the market opens with equal 
prices on all outcomes at, it is highly likely that the more a trader buys shares at low 
prices, the higher the chances that this trader would sell at higher prices for 
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profitability purposes. However, strategies such as betting on price fluctuations may 
sometimes involve losses as well as profits, particularly if a trader chose to buy at 
very high prices. With considering the total effect of loss and profit of trades 
associated with a higher participation level, it is hypothesized that increasing a 
current trader‟s level of participation on one or many market outcomes is likely to, in 
total, lead to higher profitability. Therefore: 
H1: A positive relationship exists between trader participation and the   
trader portfolio profitability. 
 
Trader‟s accuracy of prediction, another dimension of trader performance, is 
viewed as a ratio of a trader‟s volume of shares bought on the actual true outcome to 
the total volume of shares bought by the same trader on all market outcomes. A high 
level of this dimension is positively impacts both trader performance and market 
performance. In hypothesizing its association with participation level, it is well-
known that a trader with higher influence over all market outcomes (higher 
participation) is certainly to have purchased more shares over all outcomes, including 
the actual outcome. Because both participation and accuracy are operationalized as 
share volume ratio, we can observe various relationships. For example, we consider 
two extreme situations. First, some traders may elect to trade heavily across all 
market outcome shares but not on the actual true outcome. In this case, we expect to 
see high level of participation, but the accuracy is zero (lowest possible value). In the 
second case, traders may choose to trade only on the actual true outcome, but not on 
the other outcomes. In this case, you can observe a high, moderate, or low level of 
participation, but the accuracy is one (highest possible value). In between these two 
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extreme cases, traders may buy different mixes of market outcomes, including the 
actual outcome based on which the accuracy is determined. So, the general idea here 
is that no increase in accuracy level can be observed if traders choose not to 
participate in the market. By considering the total effect of all possible situations, 
with which traders may choose to trade in an IM, and the methods used to 
operationalize both constructs, we expect to see a positive link between participation 
and accuracy. Therefore: 
H2: A positive relationship exists between trader participation and trader  
prediction accuracy. 
Both hypotheses H1 and H2 propose a positive association between participation 
and profitability from one side and participation and accuracy from another side. 
However, we anticipate a stronger association with respect to the size effect in H1 
than in H2.  
In IM contexts, the focal construct, trader performance, can be viewed and 
interpreted as described earlier in terms of its two characteristics or attributes: 
profitability and accuracy, which are necessary and jointly sufficient for the meaning 
of trader performance. Any change (increase or decrease) in one dimension will 
certainly impact the overall level of trader performance. Therefore, it is possible to 
view performance as an additive function of its two formative sub-dimensions. This 
view is useful, as well, to answer the second research question which identifies the 
nature of the relationship between participation and performance. This view is 
consistent with prior research by Rai et al. (2006) who defined firm performance as a 
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function of operational excellence, customer relationship, and revenue growth. The 
distinguishability of the two sub-dimensions can bring some interesting queries 
particularly in IM contexts. Trader profitability is viewed as the extent to which the 
starting balance of a trader‟s portfolio has increased or decreased, while trader 
accuracy refers to how accurate a trader is in targeting the actual true outcome. While 
it may seem natural to advocate that some traders can achieve high profits because 
they are very accurate in conducting their trades, it seems reasonable, too, to claim 
that even non-accurate traders may gain some profits through taking advantage of the 
fluctuation aspect offered in IMs. The extent to which accuracy may contribute 
information to individual profitability is an interesting query to investigate. Therefore, 
we anticipate that as trader accuracy increases, profitability will also increase. The 
third hypothesis is set as follows: 
H3: A positive relationship exists between trader accuracy of prediction  
and trader’s portfolio profitability.  
Additionally, if trader participation is viewed as quantity measure since it is 
operationalized as a ratio of traded share volume of all outcomes, the trader accuracy 
can be viewed as quality measure since it is operationalized in terms of purchased 
share volume of the actual true outcome. In comparing the size effect of quantity 
measure (trader participation) and quality measure (trader accuracy), we expect to 
observer more influence (higher size effect) of quality measure (trader accuracy) on 
profitability than the quantity measure (trader participation). Therefore: 
H4: A trader accuracy of prediction is more positively related to trader’s  
portfolio profitability than trader participation. 
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Table 37 summarizes the four hypotheses proposed by study essay 2 and Figure 
11 presents the research model.  
Table 37: Summary of hypotheses of Essay 2 
H1 
A positive relationship exists between trader participation and trader portfolio 
profitability. 
H2 
A positive relationship exists between trader participation and trader prediction 
accuracy. 
H3 
A positive relationship exists between trader accuracy of prediction and trader‟s 
portfolio profitability. 
H4 
A trader accuracy of prediction is more positively related to trader‟s portfolio 
profitability than trader participation. 
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Trader Performance 
 
Trader Participation 
H1 
H2 
Winning voice of 
the Market 
Market 
Performance 
Figure 11: Research Model for Essay 2 
 An information market can have 1 to n outcomes. 
 Voice of the market is what the market is saying about each outcome. 
 Market performance = winning voice of the market – actual outcome. 
 
H1 : A positive relationship exists between trader participation and trader 
portfolio profitability. 
H2 : A positive relationship exists between trader participation and trader prediction 
accuracy. 
H3: A positive relationship exists between trader accuracy of prediction and 
trader’s portfolio profitability. 
H4: A trader accuracy of prediction is more positively related to trader’s 
portfolio profitability than trader participation. 
 
 
 
Multiple Traders 
Actual Outcome 
+ 
+ 
Profitability 
Prediction 
Accuracy 
 
H3 + 
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5. Research Method 
We next describe the experimental design, the information market used as a 
context for prediction, task, participants, data collection, and operationalization of 
constructs under investigation. 
5.1 Experimental Design 
This study is conducted as part of a larger research that explores how and why 
variations in individual trader characteristics influence IM trader behavior. Therefore, 
series of eight controlled experiments were conducted in the time frame from 
Summer 2010 to Spring 2012. These experiments involved assessing various 
constructs on recruited individuals from three perspectives. First, subjects were 
identified (see section 5.4) and surveyed using a validated 12-item questionnaire to 
assess their economic culture backgrounds that may play a role in shaping their 
attitudes toward participation in the information market. Participants had been then 
introduced to the information market they used for the prediction task and received 
instructions on how to trade, if they choose to participate. The task was for predicting 
the average price per gallon of regular gas in Florida three weeks from the start of the 
experiment. After introducing the market and prior to actual participation in the 
experiment, participants were asked to fill out a 24-item questionnaire to assess a set 
of perception-based constructs that may drive the IM participation activity. Examples 
of such constructs include attitude, risk aversion, social pressure, perceived control 
over participation, and trader independence. Participants were then given an 
opportunity to participate in the market experiment. During the use of the market, 
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participants expressed their predictions or preferences for outcomes by buying and 
selling shares in alternative outcomes, and the resulting price of shares indicated the 
aggregated preferences of participants. Data from the two questionnaires and the 
market was collected from online-based sources. The data from each source was 
matched together using automatically-generated IDs for further analysis and 
investigation to report findings.  
5.2 Information market context 
The information market (IM) designed for this study is an online-based 
application that can be reached at (http://usf.agorx.com/SignIn.aspx). Appendix E 
shows set of interface screens for the gas information market. 
Prior to the market use, the market owner sets market parameters that are 
important for its operation (Plott and Chen, 2002): i) the start and end time and date 
during which traders can participate; ii) the number and labels of predicted outcomes 
(events) for which traders buy and sell shares. For gas markets, prediction for eight or 
ten market outcomes, representing gas prices, were identified for trading based on 
current gas prices with an interval of ten cents separating outcome predicted prices; 
iii) the number of credits paid (play money) to a trader‟s portfolio upon signing in the 
market.  
In line with prior research, it is important to meet certain critical success factors 
for IMs (Wolfers and Zitzewitz, 2004, Ostover, 2005). The employed IM satisfies 
these criteria through providing incentives for truthful information revelation. First, 
three types of incentives were offered to foster trading participation: i) when the 
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employed market closes and the correct prediction (actual true outcome) was 
identified, each share a trader owned in the correct prediction earns 100 money units 
(Frupees) while all other shares owned by a trader earn zero money units, ii) the top 
three traders in each market experiment, determined by the amount of the ending 
balance of their portfolios and the accuracy of their prediction, were rewarded gift 
cards in the amount of $20, $15, and $10, iii) subjects, recruited from classrooms, 
received full five points if they performed twenty or more IM trades.  The second 
criterion for success is an algorithm for aggregating diverse opinions of market 
traders. The market was designed to store the data of all trading activities (e.g. trader 
data, transaction data, order data, etc.) into MS-SQL relational database for future 
data extraction.  The ERD diagram for the portion of the database utilized to store 
data from the gas information market is shown in Appendix C. Additionally, a sample 
of SQL codes are presented in Appendix D. The code was designed to output some 
specific information about traders, and their trading behavior. Third, anonymity was 
assured: IMs eliminate fear of reprisal for revealing unpopular expectations. Our 
market offered an anonymous environment where traders may choose to be identified 
via labels they choose. Fourth, the market enables coordination since it provides a 
natural mechanism for active group interplay. Our market was designed to maintain 
communication among traders through exchanging email messages. Fifth, the market 
schedule, with the market kept open for about four weeks on the average across eight 
market experiments with 24 hour operation, avoids any conflicts with other activities 
that traders may be obligated to.  
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To avoid lack of trading opportunities that can arise due to absence of matching 
bid-and-ask orders placed by traders as in larger stock markets, our market maker 
accepted every order from a trader and executed it at a preannounced price that is 
identical for purchase or sale orders. That price is adjusted after every executed order 
by an automatic price adjustment procedure. The use of the market maker trading 
mechanism allowed traders to trade anytime at a pre-announced price. Purchases 
increase the price for the next order, while sales decrease this price. 
5.3 Task 
To test our hypotheses, we sought predicting tasks where we easily can capture a 
large amount of trading behaviors of subjects. The characteristics of such tasks 
include the presence of general knowledge about the nature of the predicted market 
outcomes, the absence of knowledge about the actual true value of the predicted 
outcome prior to the market close, and the existence of reliable source of information 
to provide the true actual outcome after the market closes. Using these criteria for our 
experiment, we selected predicting the average price per gallon of regular gas in 
Florida (location of experiment). Individuals in this location were aware of the 
indices and information about gas price through the available sources in different 
media means (i.e. TV, internet, newspapers, etc.) or from signs seen daily at gas 
stations. Additionally, no single individual could know the gas price in the near future 
as it fluctuated according to different factors. Finally, while there may be many 
sources for providing current same-day gas price, we based the actual and correct 
outcome on the data reported from AAA (www.fuelgaugereport.com). 
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5.4 Participants 
The study targeted subjects with a reasonable level of business background and 
with minimum skills for using the internet. The business background is an indicator 
of familiarity with financial market indices and instruments (shares, bonds), while the 
internet skill was necessary for accessing the online-based information market 
employed in this study.  Additionally, subjects were preferably seen to be from 
different parts of the world since the larger study, which includes this sub-study, 
sought to explore the impact of different economic backgrounds on the subjects 
trading behaviors in IMs. Ideally, a sample frame could be formed by contacting an 
international business agency that can provide computer records for international 
subjects such as bankers, brokers, or market traders. This sample frame would be 
used to build actual sample through randomly selecting sample subjects with size n 
that should be identified rigorously. The selected subjects would be then contacted for 
voluntarily participation. This strategy is called random sampling. However, due to 
limited resources and accessibilities for a dissertation project, an alternative method 
was necessary. Business school students (upper level undergraduate and graduate) 
represent an appropriate population pool, particularly in a major metropolitan 
university with many international students.  
For the purpose of this study, subjects were recruited from a business school in a 
large metropolitan university in classes taught by the co-investigators of the study.  In 
these classes, the students were offered course credit for participating in the market.  
However, since the participation process was completely voluntarily, students who 
chose not to participate were offered an alternative assignment for an equivalent 
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course credit. The informed consent for experiment participation was presented to 
subjects in the first stage of the experiment (see Appendix A for the informed consent 
form). 
Table 38: Data Collection Waves - Essay 2 
No Time Frame 
Market 
ID 
Date 
Length 
of 
Market 
(in days) 
Number of 
Predicted 
Outcomes 
Voice of 
the 
Market 
Actual 
Outcome 
Number 
of 
Traders 
1 Spring 2012 54 
4/3/2012  
TO 
4/23/2012 
21 
 
10 $3.90 $3.90 60 
2 Spring 2012 52 
2/20/2012 
TO 
3/20/2012 
30 
 
10 $3.80 $3.80 108 
3 Fall 2011 49 
11/22/2011 
TO 
12/9/2011 
18 10 $3.30 $3.30 47 
4 Fall 2011 47 
8/19/2011 
TO 
9/23/2011 
36 10 $3.60 $3.50 25 
5 Summer 2011 43 
6/2/2011  
TO  
7/7/2011 
36 10 $3.40 $3.60 71 
6 Fall 2010 37 
11/30/2010 
TO 
12/10/2010 
11 10 $2.90 $3.00 36 
7 Spring 2010 28 
3/2/2009  
TO 
4/27/2010 
57 10 $3.00 $2.75 46 
8 Summer 2010 32 
7/1/2010  
TO 
7/20/2010 
20 8 $2.75 $2.75 35 
 
Total 428 
 
5.5 Data Collection 
The gas information market designed for this study was administered for 
predicting the average price per gallon of regular gas in Florida in 8 experiments 
conducted over the time frame from Summer 2010 to Spring 2012.  The total number 
of subjects (or traders) who participated in these 8 experiments was 428. The market 
data was extracted from the database using set of SQL queries to compute the 
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proposed measures: number of logins, count of buys, count of sells, count of trades, 
sell/buy ratio, trader participation, trader‟s prediction accuracy, and trader‟s 
portfolio‟s profitability, see Appendix D for sample of used queries. Since the data is 
computer-recorded, no missing responses were observed as the designed market 
traces and record all trading activities of interest such as trader signing-ins and shares 
buying and selling. All eight experiments were conducted with graduate and 
undergraduate students in a college of business at a southeastern American university 
as a part of an information market project for predicting the gas prices in Florida. 
Subjects were quite diverse in background, and so provided a diversity of economic 
perspectives, even though they were all in one location (USA). The data collection 
waves took place within the same time frame, Summer 2010 to Spring 2012, however 
all subjects were consistently introduced to the research task to avoid any sampling 
bias when providing their own data. Table 38 shows some details about the eight 
waves of data collections such as the date of conducting the experiment, length of 
market in days, number of predicted outcomes, the outcome elected to be the voice of 
the market, the actual market, and the number of traders that participated in the 
market.  
 
5.6 Operationalization of Constructs  
In order to test our four hypotheses shown in Figure 11, we needed to 
operationalize the constructs: trader participation, trader‟s prediction accuracy, and 
trader‟s portfolio‟s profitability. These constructs were operationalized on the trader-
level using our proposed measures described in details in section 3. Market 
124 
 
performance was determined by how much the market‟s winning share gas price 
deviated from the actual true gas price. The smaller this deviation, the more accurate 
the market performance. Table 39 lists these measures in wording format.  
Table 39: Operationalization of Constructs 
Construct Operationalization 
Trader 
Participation 
 
  
                                                                          
                                                                     
 
 
Trader‟s 
Prediction 
Accuracy 
 
  
                                                         
                                                         
 
 
Trader‟s 
Portfolio‟s 
Profitability 
 
  
                                                         
                             
 
 
Market 
Performance 
 
= Voice of the market – Actual true outcome 
 
6. Data Analysis and Results 
The data analysis was run on 428 usable rows, extracted from market data by 
executing set of SQL queries. These rows represent the trading behaviors of market 
participants. The first step involved screening the data to ensure no duplicate rows 
exist for a single trader in one market. Seven traders among 435 rows were found to 
have duplicated accounts and their trading behaviors were combined. All trading 
behaviors of interest such as logins, buys, sells, trades, participation, accuracy, and 
125 
 
profitability were statistically described and explored (Table 40) in terms of their 
minimum values, maximum values, means, and standard deviations. 
Table 40: Descriptive statistics for 8 gas information markets - Essay 2 
 N Minimum Maximum Mean Std. Deviations 
Count of logins 428 1 35 8.28 7.45 
Count of buys 428 0 2783 33.35 144.26 
Count of sells 428 0 44 5.40 6.88 
Count of trades 428 0 2801 38.75 145.68 
Participation 428 0.00
*
 0.45 0.03 0.05 
Accuracy 428 0.00 1.00 0.23 0.25 
Profitability 428 -1.00 8.00 -0.19 1.04 
* These rows include all study participants, including those who did not use the market. Subsequent measures in this 
table are based only on those study participants who actually used the market. 
 
The Participation mean value of (0.03) indicates that the participation mean (or 
influence) of traders on all market outcomes is 3%, while the mean value of trader 
accuracy of prediction (0.23) indicates that the accuracy mean of traders in targeting 
the actual outcome (through the purchase process) is 23% from the total of their 
purchase trades. Profitability, on the other hand, has a mean of (-0.19), which 
indicates that the mean percentage change of traders‟ portfolio balances is -19% from 
the starting balance.  
Since there are three hypothesized associations (the fourth hypothesis is a 
comparison between two size effects) to be statistically tested (participation as 
predictor of profitability, participation as predictor of accuracy, and accuracy as 
predictor of profitability), we had two options: conduct three independent tests for 
three independent straight-line regression models or perform single partial least 
squares (PLS) statistical test. The analysis was conducted using PLS technique for its 
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less sensitivity to the distributional assumption, which is necessary to the validity of 
the statistical inference. In spite of this, we wanted to check that the distribution 
assumption is not badly skewed from normality knowing that our sample size 
(N=428) is large enough to assume that mean differences are normally distributed 
because for large samples (N > 30), the central limit theorem ensures the t-test 
robustness against violations of the normality assumption.  
 
(a) Participation(IV)- Profitability(DV) model 
 
(b) Participation(IV)- Accuracy(DV) model 
 
(c) Accuracy(IV)- Profitability(DV) model 
Figure 12: Histogram of the residuals – Normality check - Essay 2 
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Although statistical tests are available to check the normality assumption, we used 
graphical techniques as a direct and very useful method as recommended by 
Mendenhall and Sincich (2003). A frequency or relative frequency distribution for the 
residuals was constructed. Figure 12 shows three histogram plots of the residuals for 
three models: participation-profitability, participation-accuracy, and accuracy- 
profitability. 
The distribution should be mound-shape and reasonably symmetric. Participation-
profitability model in Figure 12 (a) and accuracy-profitability model in Figure 12 (c) 
are mound-shaped and reasonably symmetric. Accuracy-participation model in Figure 
12 (b) shows a moderate departure from the assumption of normality with slightly left 
skewness.  This deviation has very little impact on Type I error rates associated with 
the statistical tests and on the confidence coefficients associated with the confidence 
intervals. Consequently, it is unlikely that the normality assumption would be 
severely violated using this dataset. The large sample size (N=428) upon which we 
may rely provides robustness against any violation of the normality assumption, thus 
it seems reasonable to conduct regression analysis, if we wanted to, to report findings 
on trading behaviors. However, we chose to run the analysis using PLS for two 
reasons. First, PLS is less sensitive to the distributional assumption, which may be 
claimed against the moderate skewness on the accuracy-participation model. Second, 
PLS can conveniently and simultaneously perform the multiple statistical tests as we 
needed to test three hypothesized association: participation as a predictor of 
profitability, participation as a predictor of accuracy, and accuracy as a predictor of 
profitability. 
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The PLS analysis was conducted using the statistical software package WarpPLS 
3.0, which is deemed to be appropriate for its ability to detect any non-linear 
relationships that might exist in a hypothesized association. As shown in Figure 13, 
all hypotheses proposed by this essay were supported. Trader participation (PARTIC) 
in IMs had a positive and significant effect (βPP = 0.39; p<0.01) on the trader‟s 
portfolio profitability (PROFIT), supporting H1. Further, Trader participation in IMs 
had a positive and significant effect (βPA = 0.14; p=0.03) on the trader‟s accuracy of 
prediction (ACCURACY), hence supporting H2. Moreover, the trader‟s accuracy of 
prediction had a positive and significant effect (βAP = 0.57; p<0.01) on the trader‟s 
portfolio profitability, supporting H3. Finally, in testing H4 that compares the effect 
size of both participation from one side and accuracy from another side on the 
construct profitability, it appears obvious that accuracy with effect size of (βAP = 
0.57) is more influential and more positively related to profitability than it is for 
participation whose effect size is (βPP = 0.39). This result statistically supports H4. 
 
Figure 13: PLS analysis of the research model for essay 2 
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The estimate of the association between participation and profitability, βPP = 0.39, 
indicates that for each one unit increase in participation mean, the profitability mean 
increases by (0.39) unit, which implies that the estimated mean of profitability 
increases by 39% for each 100% increase in the current level of participation mean. 
The estimate of the association between participation and accuracy, βPA = 0.14, 
indicates that for each one unit increase in participation mean, the accuracy mean 
increases by (0.14), as well. This implies that the estimated accuracy mean increases 
by 14% if the current mean of participation increases by 100%. Finally, the beta 
estimate linking accuracy to profitability, βAP = 0.57, implies that if the current 
accuracy mean increases by 100%, the estimated profitability mean increases by 57%. 
In testing the model utility, we checked the significance test for β‟s and the 
coefficient of determination explained by (r
2
). In the first phase, the test for (βPP = 
0.39) indicates that there exists a positive relationship between participation and 
profitability with significance level (p<0.01), which is significantly below (α = 0.05), 
hence there is sufficient statistical evidence to reject (H0: βPP =0) and accept (Ha: βPP 
>0) and conclude that participation contributes useful information for the trader‟s 
portfolio profitability and that profitability mean increases as the participation 
increases. Additionally, the test for (βAP = 0.57) indicates that there exists a positive 
relationship between accuracy and profitability with significance level (p<0.01), 
which is exceeded by (α = 0.05), hence there is sufficient statistical evidence to reject 
(H0: βAP =0) and accept (Ha: βAP >0) and conclude that accuracy contributes useful 
information for the trader‟s portfolio profitability and that profitability mean increases 
as the trader accuracy increases The coefficient of determination for the combination 
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of the two associations (participation to profitability and accuracy to profitability) is 
(R
2
 = 0.51). This value implies that about 51% of the sample variation in trader‟s 
portfolio profitability is explained by the trader participation level and the trader 
accuracy of prediction. This significant portion of the variation (51%) in trader 
profitability, accounted for by the model, is an indication of the sufficient adequacy 
of this model for estimating and predicting trader performance. In the second phase, 
the test for (βPA=0.14) indicates that there exists a positive relationship between 
participation and accuracy with significance level (p=0.03), exceeded by (α = 0.05), 
hence there is sufficient statistical evidence to reject (H0: βPA =0) and accept (Ha: 
βPA>0) and conclude that participation contributes information for the prediction of 
the trader accuracy and that accuracy mean increases as the participation increases. 
However, the coefficient of determination is (R
2
 = 0.02). This value implies that only 
about 2% of the sample variation in trader accuracy is explained by the trader 
participation level. This small R
2
 value certainly leads to the conclusion that there 
should be other independent variables that are necessary for predicting trader 
accuracy besides trader participation in order to account for a significant portion of 
the remaining 98% of the variation in trader accuracy not explained by trader 
participation. This statistical inference about the non-sufficient adequacy of the 
participation-accuracy association seems logical particularly in IM contexts since 
quantity may not always mean quality. That is, intensive participation level in IMs 
may not always be sufficient condition for achieving accurate trading. In contrast, 
some traders may perform low level of participation, but their trades are still accurate.  
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In dealing with trader performance as an additive function of profitability and 
accuracy, we performed a straightforward regression test with trader performance as 
the dependent variable and trader participation as the independent variable. Using the 
same sample size of (N=428), we created new variable called trader performance and 
calculated as follows: 
Trader performance = Trader profitability + Trader Accuracy 
After ensuring that the assumption of normality is nearly met (Figure 14), we 
conducted a straightforward linear regression between participation (IV) and 
performance (DV).  
 
Trader Participation(IV)- Trader Performance (DV) model 
Figure 14: Histogram of residuals for the participation-performance model – Essay 2 
 
The results of the regression test confirm the positive relationship that we have 
found earlier between participation from one side and the two dimensions of 
performance from another side. In specific, trader participation had a positive and 
132 
 
significant effect (β = 0.31; p<0.01) on trader performance. The estimate (β = 0.31) 
indicates that for each one unit increase in trader participation mean, the trader 
performance mean increases by (0.31) unit, which implies that the estimated mean of 
performance increases by 31% for each 100% increase in the current level of 
participation mean. 
In total, the results of all statistical tests we have conducted provide sufficient 
evidence that trader performance in IMs is positively related to trader participation. 
That is, as a trader increases his/her current level of participation it is highly likely 
that his/her performance (profitability and accuracy) increases too. This finding 
answers our second research question in this essay.  
Table 41: Market level data - Essay 2 
No Market ID 
Length 
(days) 
Traders 
Market 
voice 
Actual 
outcome 
Deviation Volume 
1 54 21 60 $3.90 $3.90 $0.00 390,374 
2 52 30 108 $3.80 $3.80 $0.00 612,872 
3 49 18 47 $3.30 $3.30 $0.00 1,003,246 
4 47 36 25 $3.60 $3.50 (+$0.10) 287,950 
5 43 36 71 $3.40 $3.60 (-$0.20) 316,464 
6 37 11 36 $2.90 $3.00 (-$0.10) 94,951 
7 28 57 46 $3.00 $2.75 (+$0.25) 137,490 
8 32 20 35 $2.75 $2.75 $0.00 83,343 
 
Finally, while the unit of analysis under investigation is at the trader-level, we 
conducted additional analysis on market level to explore if there is any significant 
pattern between the market-level trader participation, surrogated by the total traded 
share volume, and the market performance, surrogated by the extent to which the 
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voice of the market deviates from the actual true outcome. Data on market level was 
aggregated for the eight experiments used previously and listed in Table 41. 
For each market experiment, market length, number of participating traders, 
market voice, actual true outcome, market deviation from actual outcome, and 
volume of traded shares were identified. Market voice was determined as the market 
outcome whose volume-weighted price average is the highest among those of other 
alternative outcomes (section 3.4.2). The actual outcome was identified based on the 
actual and correct outcome reported from AAA (www.fuelgaugereport.com). Market 
deviation is calculated as the difference between the voice of the market and the 
actual outcome. The smaller this deviation, the more effective the market 
performance. Finally, the volume of traded shares represents the total shares traded 
(bought and sold) by all traders in the market.  
Table 41 shows four markets were 100% accurate (deviation = zero) in predicting 
the actual outcome with relatively high participation level represented by relatively 
high volume of more than 390,000 traded shares. The exception from this observation 
can be seen in market number 8 that had relatively small participation level, but still 
had 100% accuracy in prediction. On the other hand, markets 4, 5, 6, and 7 deviated 
slightly from the actual outcome with deviations of +0.10, -0.20, -0.10, +0.25 cents, 
respectively. A closer look on the participation level indicates that these markets had 
relatively low share volumes of less than 320,000 traded shares. While these results 
cast some light on how market performance may be associated with the market-level 
trader participation, it is important to be very cautious in extracting an inference from 
this small set of market experiments. Future research with a sample size of more than 
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30 market experiments may be good enough to investigate how market-level trader 
participation may impact market performance.  
Post-hoc analysis 
To gain some insights into trader behaviors captured in IMs, we conducted 
additional post-hoc analyses. We performed set of correlation analyses to explore the 
nature of the relationship between the frequency measures used in this study (drawn 
from Barki and Hartwick, 1994, see section 3.2.1) and the trader performance 
(accuracy and profitability). First, we ran set of SQL queries to extract and prepare 
the frequency measures: number of logins, count of buys (how many buys did a trader 
perform), count of sells, and count of trades (sum of buys and sells). Next, each 
frequency measure was then correlated to the two sub-dimensions of trader 
performance (accuracy and profitability). The results are illustrated in Table 42. 
Table 42: Correlation results between frequency measures and trader performance – 
Essay 2 
 Logins Buys Sells Trades 
Accuracy 
Pearson Correlation .22** .07 .10* .07 
Sig. (2-tailed) .000 .162 .039 .139 
Profitability 
Pearson Correlation .17** .35** .10* .35** 
Sig. (2-tailed) .001 .000 .038 .000 
* Correlation is significant at the 0.05 level (2-tailed). 
** Correlation is significant at the 0.01 level (2-tailed). 
 
The results showed fairly significant (p-value<0.01) but relatively low correlation 
between the number of times a trader logins in the IM from one side and the trader 
accuracy and profitability from another side (RLog_Acc=0.22, RLog_Prof = 0.17). Count 
of buys seemed to have no significant correlation to trader accuracy, but it had 
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significant (p-value<0.01) and moderate relationship (RBuys_Prof =0.35) to trader 
profitability. Moreover, count of sells had relatively small correlation (R=0.10), but 
moderately significant at level (p-value<0.05). Finally, since the number of trades is 
an additive function of counts of buys and sells, its relationship seemed similar to its 
factors where it had nearly no correlation to trader accuracy but significantly related 
to trader profitability. 
7. Conclusion 
We have designed a set of new information market measures for assessing the 
participants‟ trading behaviors. We have investigated how different levels of such 
behavior impact participants‟ performance, which in turn influence the overall IM 
performance.  Specifically, this study redefined traditional concepts such as 
participation and performance to fit within the context of IMs.  
By operating eight market experiments that have collected information on 428 
market traders, the findings of this study suggest that there is a statistical evidence of 
the positivity effect of trader participation on trader performance. That is, as an IM 
trader increases his/her level of participation, it is highly likely that his/her trader 
performance, operationalized by trader profitability and trader accuracy, increases, 
too. In comparing the quantity influence (trader participation) and the quality 
influence (trader accuracy) on trader profitability, we have found that trader accuracy 
had a higher and more significant impact than trader participation. 
An anticipated significant contribution of this study is the introduction of newly 
developed objective measures to precisely assess computer-recorded activities such as 
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participation, performance, and trading patterns. The development of these measures 
was a response to many research calls by Lucas et al. (1999), Straub et al. (1995), 
Collopy (1996), and Szajna (1996). These measures help avoid inherent 
methodological problems such as common-method bias, hypothesis guessing, and 
indistinguishable causation, associated with retrospective self-reported measures of 
computer use.      
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Chapter 4 
Essay III: The Impacts of Trader Characteristics on Trading Participation in 
Information Markets 
1. Introduction and Motivation 
The goal of this essay is to first identify trader characteristics, which are highly 
relevant to information markets (IMs) and likely to influence the level of trader 
participation, and then determine how variation on these characteristics may lead to 
an increase or decrease in the level of participation. In this essay, the term trading 
participation, as defined in essay 2, refers to the extent to which the trading-related 
activities, performed by an IM trader, influence the values (predictions) of alternative 
market outcomes that are offered for trading. These trader-level values are then used 
with other traders‟ values to form voice of the market. 
IMs have become common technology (Berg et al., 2001).  Organizations employ 
IMs to support the decision making processes and forecast future outcomes. Many 
organizations have been using proprietary internal IMs for predicting sales (HP and 
Best Buy), forecasting market capitalization prior to an IPO (Google), determining 
product ship dates (Microsoft), identifying breakthrough technologies (GE), and 
predicting future gas prices (USF market). The Iowa Electronic Market (IEM) is the 
most well-known example of IMs. This market has an excellent record of predicting 
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political elections (Forsythe et al 1992, Oliven and Rietz 2004). Another successful 
example is the Hollywood Stock Exchange markets, which are used to predict 
expected box office returns. In these markets, a group of individuals are involved in 
predicting some future events. While doing so, detailed data reflecting trades‟ 
behaviors can be captured and analyzed to increase our understanding about such 
behaviors. IMs, which use “the information content in market values to make 
predictions about specific future events” (Berg et al., 2003, pg. 79), are mechanisms 
that enable geographically dispersed participants (IM traders) to reach and 
continuously re-evaluate consensus about the value of alternative outcomes (Jones et 
al., 2009).  IMs use a market metaphor: participants express their predictions or 
preferences for predetermined market outcomes (i.e. the winner of presidential 
candidacy race, gas price in future date) by buying and selling shares in alternative 
outcomes, and the resulting share price indicates the aggregated preferences of 
participants (the voice of the market).  These markets are considered event markets, 
where the outcomes are discrete and mutually exclusive, such as the winner of a 
presidential election.  This kind of distributed decision making has many applications, 
and IMs have been shown in some contexts to be better predictors of outcomes than 
traditional methods like polls and statistical methods (Jones et al., 2009). 
Participatory trader activities (e.g. buying or selling alternative market outcomes) 
play a role in forming/re-forming consensus about the value (i.e. price) of market 
outcomes. Buying shares in an outcome raises their price, while selling shares reduces 
the price. Therefore, the increase or decrease of trader participation level can have a 
direct effect on the prices of market outcomes. Consequently, the collective market-
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level participation rate will certainly be influenced by how high or low traders 
participate. In fact, there are many research studies offering that high-level 
participation markets perform better than low-level participation markets (Barnes et 
al., 1986, Pennock et al., 2001). Bruggen et al. (2010) state that when markets attract 
broad participation, it is more likely that prices of outcomes encode more pieces of 
information about these outcomes; hence producing more accurate forecasts than 
other markets with narrow participation. This could be especially important when the 
markets are small or thin, making any skews in the level of participation a concern 
(Alhayyan et al., 2011). Markets can often be quite small, yet still remain effective. 
Reasonable performance has been demonstrated with small (thin) markets or markets 
with as few as 8-30 participants (Plott and Chen 2002; Ortner 1998).  For instance, 
Chen et al. (2001) successfully ran laboratory experiments using IMs with fewer than 
15 participants. 
IM traders who drive the behavior of trading participation are not identical or 
equal. In financial stock markets, it is well known that factors such as wealth, 
education, race (Vissing-Jorgensen, 2000, Bertaut and Starr-McCluer, 2000, 
Bernheim and Garrett, 1996, Bayer, Bernheim, and Scholz, 1998 ), social interaction 
(Hong et al., 2004), and risk aversion (Pennings and Smidts, 2000) are all 
determinants of the participation level. Variations in these characteristics explain why 
traders value stock shares differently. Given that information markets are seen as a 
corollary to financial markets, it is unlikely that traders who drive the market 
activities will view the market in the same way, and participate in the same way. If 
every trader had the same ideas or beliefs about trading, there would be no trading. 
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All traders would desire to buy and sell the same market outcome (Jones et al., 2009), 
producing an identical level of trading behavior. How can decision makers in 
organizations identify which set of individual trader characteristics are fundamental 
factors impacting participation level in IMs? Once these characteristics are known, 
how much variation will be sufficient to influence the participation activity?   
Most relevant IM research studies focus on the effectiveness and efficiency of 
using such technology for government and corporate decision making over 
conventional methods of predictions, namely polls, expert opinions, and statistical 
models, or on the goodness of designing IMs mechanisms (Goel, 2010, 
Soukhoroukova et al., 2010, Spann et al., 2009, Berg et al., 2008, Foutz et al., 2008, 
Elberse et al., 2007, Dahan et al., 2007, LaComb et al., 2007, Guo et al., 2006, 
Ostrover et al., 2005, Pennock et al., 2001). Our knowledge of empirical research 
investigating what trader characteristics impact participation is very limited. With the 
exception of some research that identifies aspects that appear to be very relevant to 
IMs, Schwartz (1999, p. 24-5) argues that cultural values guide the way social actors 
(e.g. organizational leaders, policy-makers, individual persons) select actions, 
evaluate people and events, and explain their actions and evaluations. Holland (1998), 
Johnson (1999) show that an effective IM should have traits such as decentralization, 
diversity, independence, and number of interconnections among IM traders in the 
market. While these traits describe an effective market, they may also give clues 
about necessary trader characteristics. For example, diversity of backgrounds and 
opinions may foster the need for identifying traders‟ market-related values and beliefs 
(economic culture) that may guide their actions. In addition, the importance of 
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independence and number of interconnections among traders may evolve if traders‟ 
susceptibility to social pressure is known. Oliven and Rietz (2004) found statistical 
evidence that experience and education are two necessary trader characteristics in 
IMs to produce fewer trading violations (accepting a price for a trade that is not the 
best available price). Jones et al. (2009) list set of factors that are highly relevant to 
IMs. These factors are: experience, cultural background, and trader risk profile.  
Table 43: Summary of Key Supporting Literature – Essay 3 
Study Characteristics Importance 
Schwartz (1999) Cultural background 
Cultural values guide the way individual persons 
select actions, evaluate people and events, and 
explain their actions and evaluations. 
Holland (1998), and 
Johnson (1999), 
Decentralization, 
Diversity, 
Independence, and 
Number of 
interconnections 
While these traits describe an effective market, 
they may give clues about necessary trader 
characteristics. For example, diversity of 
backgrounds and opinions may indicate the need 
for identifying traders‟ economic beliefs. 
Oliven and Rietz 
(2004) 
Experience, and 
Education 
Experience and education are two necessary 
trader characteristics in information markets to 
produce fewer trading violations. 
Jones et al. (2009) 
Experience, 
Culture background, and 
Trader risk profile 
Traders are not created equal. It is likely that 
varying these characteristics will influence the 
participation level. 
Vissing-Jorgensen 
(2000), 
Bertaut and Starr-
McCluer (2000) 
Wealth, 
 Education, and 
Race 
Thinking of stock market participation as 
involving fixed costs; wealthier traders have 
more to invest; more educated traders know more 
about how-to-do mechanism; and controlling for 
wealth and education, white, non-Hispanic (race) 
traders have higher participation. 
Bernheim and Garrett 
(1996), 
Bayer, Bernheim, and 
Scholz (1998) 
Education 
They find that financial education in the 
workplace increases participation in retirement 
plans. 
Hong et al. (2004) Social interaction 
Trader‟s social interaction with peers has a 
significant influence on stock market 
participation. 
Pennings and Smidts 
(2000) 
Risk aversion 
Under uncertainty, when facing choices with 
comparable returns, traders tend to choose the 
less-risky choice. 
 
Synthesizing prior research from finance and IS disciplines (Table 43), we find 
two IM-related research opportunities that motivate this study. First, there is a need to 
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theoretically and empirically identify IM trader characteristics that are important for 
driving trader participation. Second, statistical evidence is lacking that addresses how 
variation on these characteristics may lead to an increase of decrease in the level of 
participation. Therefore, our central questions in this line of research are: 
a) What are the trader characteristics that influence the trader participation in 
the context of information markets? 
b) How do variations on trader characteristics lead to an increase or decrease in 
the level of trader participation? 
 
Studying these research questions is important for theoretical and practical 
reasons. From a theoretical perspective, this essay extends the theory of planned 
behavior (Ajzen, 1988, 1991, and 2002) through introducing two IM-trader related 
constructs: trader independence, and trader economic culture. Trader independence is 
expected to explain why some traders are more prone to be highly influenced by 
external pressures, while others may act more independently and deny or reduce their 
trading behavior level. Trader economic culture refers to a set of economic-related 
beliefs and values that have significant influence on that trader‟s economic 
perception, attitude and actions. Additionally, this essay defines survey-based items 
to operationalize the construct of trader independence. Measures for the constructs 
trader economic culture and trader participation are cited from essay 1 and 2 
respectively. Practically, one of the most challenging issues that organizations face is 
how to make the most effective use of the internal information that probably resides 
in the minds of their employees, where there are no data-based approaches available. 
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Firms, intending to engage individuals in distributed decision making processes, need 
to know specific selection criteria upon which to base potential traders selection in 
order to ensure effective market outcomes, informing decision makers. Recruiting the 
right individuals may help avoid unnecessary costs and increase the likelihood of 
reaching more accurate predictions in IMs. 
This essay has important research implications as well. The introduction of 
“trader independence” concept will broaden our understanding of why some 
individuals are more susceptible to social pressure than others.  Considering this 
construct in research studies that assess “social norms” and “intention” will more 
accurately enhance the statistical power of evidence on “social norms”. We anticipate 
finding that the impact of “social norms” on “intention” depends on “individual 
independence.”  
The rest of this paper is organized as follows. Section 2 describes the theoretical 
approach, the research model, and the formulated hypotheses. Research method that 
was employed is outlined in section 3. Data analysis and results are listed in section 4. 
The study is concluded in section 5. 
2. Theory and Research Model 
The importance of trader participation, as a human behavior, stems from its direct 
influence on significant IM outcomes such as: trader performance and information 
market performance (see essay 2). Fostering traders to increase their level of 
participation in markets may require better understanding of their characteristics in 
order to reach better market outcomes. To explain and predict what influences the 
144 
 
trader participation behavior in IMs, we draw from psychology literature the Theory 
of Planned Behavior (TPB) by Ajzen (1988, 1991, and 2002). The next subsections 
describe this theory and the employed research model. They also introduce a set of 
relevant definitions and hypotheses. 
2.1 The Theory of Planned Behavior (TPB) 
The theory of planned behavior – TPB - (Ajzen, 1988, 1991) is one of the most 
influential conceptual frameworks for the study of human behaviors. This theory is 
designed to predict and explain human behavior or action in specific context. The 
assumption is that TPB deals with behavior over which people have incomplete 
volitional control, that is to say, a person may not always decide at will to perform or 
not perform a certain behavior. Although the performance of some behaviors is 
influenced by the motivational factors captured by the individual‟s intentions to 
perform a given behavior, the performance of most behavior depends at least to some 
degree on non-motivational factors such as availability of requisite opportunities and 
resources (e.g., time, money, skills, and cooperation of others) (Ajzen 1991). The 
model of this theory identifies the constructs “intent to participate” and “perceived 
control over behavior” as determinants of the actual “human behavior.” In turn, 
“intent to participate” is a function of the constructs “attitude”, “subjective norm”, 
and “perceived control over behavior.” Relationships between these constructs are in 
general, the more favorable the attitude and subjective norm with respect to a 
behavior, and the greater the perceived behavioral control, the stronger should be the 
individual intention to perform the behavior under consideration. For accurate 
prediction of behavior, TPB assumes that the intentions and perceived behavioral 
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control must remain stable in the interval between their assessment and observation of 
the behavior. Intervening events can change the level of intention and perceived 
behavioral control.  
This theory is found to serve our purpose of predicting trader participation in IMs 
for several reasons. First, trader participation, the dependent variable in this study, is 
obviously a human behavior, which matches that in the TPB theory. Second, the unit 
of analysis in this theory is individual, which is similar to the case of this study. 
Third, TPB assumes studying the human behavior under investigation in a specific 
context. This assumption is satisfied here as the investigation is conducted in the 
context of IM. Fourth, organizations, in most situations, may assign individuals to 
perform the trading participation task. In this case, the performance of such behavior 
is not completely under the will of individuals. This incomplete volitional control 
over performing the trading participation matches the assumptions of the TPB theory. 
If performing or not performing the participation behavior was fully under the will of 
individuals, then the Theory of Reasoned Action (TRA) (Fishbein and Azjen, 1977) 
would be a good candidate theory for predicting the trader participation. Finally, TPB 
offers the possibility of aggregating a specific human behavior that is performed in 
different situations, occasions, and times. This makes TPB an excellent match for IMs 
since participation of a trader has to be aggregated over the course of the market to 
report analyses and findings about such behavior. However this aggregation is meant 
only to explain the influence of general attitudes implicated in human behavior.  The 
aggregation is not meant to explain why that behavior occurred in specific time and 
specific situation. 
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There have been prior applications of TPB theory to financial behaviors which are 
similar in some aspects to IM participation behavior. East (1993) applied TPB to 
investigate investment decisions with data from a sample of British consumers. The 
findings of three studies presented in the paper support the theory. Specifically, 
friends and relatives and easy access to funds strongly contributed to the investment 
decision. Xiao and Wu (2006) examined factors that are associated with consumer 
behavior in completing a debt management plan. They found that attitude toward the 
behavior and perceived control affected the actual behavior, but subjective norm did 
not. In addition, they found that satisfaction with the service also contributed to the 
actual behavior. A group of researchers applied the theory to consumer online 
purchase intentions (Shim, Easlick, Lotz, & Warrington, 2001). They found that 
intention to use the Internet for information search served as a mediating variable 
between antecedents, such as attitude, perceived control, and past experience from 
one side and the outcome variable: the online purchase intention from the other side. 
Attitude and past experience also directly contribute to the purchase intention. 
Additionally, a group of researchers applied TPB to investigate how college students 
form financial behaviors such as cash, credit, and saving management. Based on their 
preliminary findings, all three antecedents of the behavior intention specified by the 
theory are associated with the intention and the intention contributes to the behavior 
(Shim, Xiao, Barber, & Lyons, 2007; Xiao, Shim, Barber, & Lyons, 2007). 
The above research confirms the suitability of applying the TPB theory to the 
context of information market for predicting participation behaviors. However, the 
literature in IMs and finance is silent on two aspects that are highly relevant to the IM 
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context. First, IMs have an environment where traders can exchange information 
about the traded outcomes. Trader independence, as an individual characteristic, may 
limit the interconnection among traders; hence reduce the impact of social interaction 
on intent to participate. Second, TPB shows that an attitude toward a behavior is 
formulated by an individual‟s salient beliefs regarding the perceived outcomes of 
performing a behavior. This set of beliefs should be related to the context of interest 
to be accounted for. In this essay, we argue that an individual attitude is formed based 
on her\his economic background. These two concepts are addressed in this research 
through incorporating them in the TPB theory. 
2.2  Research Model 
To apply the TPB to our specific context, we first extend the dependent variable 
to trader participation since it is a human behavior. Figure 15 maps the research 
problem being investigated in a structural manner.  
This figure shows that trader participation is predicted and explained jointly by 
intent to participate in the IM and perceived control over participation behavior. In 
turn, intent to participate is a function of attitude toward participation, perceived 
control over participation, and subjective norms. In this essay, we add risk aversion as 
a predictor that may influence trader‟s intention to perform participation. Moreover, 
we propose trader independence as a moderator between subjective norms and 
intention.  
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A trader‟s attitude is likely to be shaped by a set of economic beliefs about the 
target behavior. We introduce the concept of trader economic culture informed by 
four latent constructs: entrepreneurial (ENT), big-firm (BF), state-guided (SG), and 
oligarchic (OLG). These four constructs are antecedent to attitude. TPB is extended 
with these six constructs since they are highly associated with the context of IM.  
The following subsections define and explain these constructs and the basis of 
recruiting them in our research model. 
Table 44: Constructs definitions – Essay 3 
Construct Definition Source 
Trader 
economic 
culture 
A form of a cultural economic background composed of 
economic- related values and beliefs that may guide a trader to 
shape an economic perception, attitude, and action. The economic 
background is viewed through four forms: entrepreneurial (ENT), 
big-firm (BF), state-guided (SG), and oligarchic (OLG). 
Adapted from 
Schwartz (1999), 
Throsby (2001), and 
Baumol (2007); scale 
developed in Essay 1 
Attitude toward 
participation 
The degree to which a trader has a positive or negative evaluation 
of performing the trading participation. 
Adapted from Ajzen, 
1988, 1991 
Subjective 
norms 
The trader‟s perception of social pressure, to perform or not 
perform the trading participation. 
Adapted from Ajzen, 
1988, 1991 
Perceived 
control over 
participation 
The perceived ease or difficulty of performing the trading 
participation. 
Adapted from Ajzen, 
2002 
Intent to 
participate 
Trying to perform the trading participation rather than in relation 
to actual performance, it captures the motivational factors that 
influence a trader participation. 
Adapted from Ajzen, 
1988, 1991 
Risk aversion  
Under uncertainty, when facing choices of IM outcomes with 
comparable returns, a trader tends to choose the less-risky choice. 
Adapted from 
Pennings & Smidts, 
2000 
Trader 
Independence  
The degree to which the trader is immune to (independent from) 
social pressure on performing the trading participation.  
Defined by this 
research 
Trader  
Participation 
(DV) 
The extent to which the trading-related activities, performed by a 
trader, influence the values (predictions) of alternative market 
outcomes that are offered for trading. These trader-level values 
can be then used with other traders‟ values to form voice of the 
market. 
Adapted from Barki 
and Hartwick (1994) 
to fit the context of 
IM; measurement 
developed in Essay 2 
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2.3 Definitions and Hypotheses  
Because the employed constructs might span many areas of expertise, the 
following definitions, establish a common perspective that fit our research study. 
Table 44 lists the group of independent and dependent variables along with their 
definitions and the sources from which they are drawn. 
2.3.1 TPB Constructs 
A trader‟s attitude toward participation (ATT) refers to the degree to which a 
trader has a positive or negative evaluation of performing the trading participation. 
For example, with respect to participation behavior, a positive attitude would mean a 
trader feels positive toward the behavior of trading participation. Subjective norms 
(SN) refer to the trader‟s perception of social pressure, to perform or not perform the 
trading participation. For example, if a trader perceives that important others (e.g. 
peers, friends, family) believe that trading participation is unimportant, trader‟s 
perception will be that the norm is not to participate or to reduce the level of intent to 
participate in the market. Perceived control over participation (PCP) refers to the 
perceived ease or difficulty of performing the trading participation. For example, if a 
trader feels that there are some obstacles that prevent her/him from participation, such 
as difficulty accessing the online information market or lack of time to participate, the 
trader‟s perceived behavioral control would be low. Ajzen, in his recent research on 
TPB (2002), suggests that scholars can choose, depending on the purpose of the 
investigation, to treat PCP as unitary factor or to employ two compatible constructs 
(self-efficacy and controllability) reflecting the perceived ease or difficulty of 
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performing the behavior. We chose the former through aggregating over all 
measuring items of both constructs, treating PCP as a unitary factor. Finally, intent to 
participate refers to trying to perform the trading participation rather than in relation 
to actual performance. Intention captures the motivational factors that influence trader 
participation (Ajzen, 1988, 1991). These motivational factors are indications of how 
hard people are willing to try, of how much of an effort they are planning to exert, in 
order to perform the behavior. For example, if a trader has high level of risk profile, it 
is expected that her/his level intent to participate would increase as compared to if 
having low level of risk profile.   
2.3.2 Constructs from prior research 
Literature from finance discipline identifies factors such as wealth, education, 
race (Vissing-Jorgensen, 2000, Bertaut and Starr-McCluer, 2000), social interaction 
(Hong et al., 2004), and risk aversion (Pennings & Smidts, 2000) as statistically 
significant determinants of the participation level in stock markets. The inclusion or 
exclusion of such factors in our research model depends on whether they fit in the IM 
context under investigation. For instance, wealth is not considered in our model since 
our context is “play-money” market. Most markets are designed with “play-money” 
payoffs, but some are based on “real-money.” The “real-money” markets follow the 
principle that forecasts will be better if traders risk their own money.  However, due 
to regulatory issues surrounding state prohibitions on gambling, many commercial 
information markets have adopted the concept of play money.  Servan-Schreiber, 
Wolfers, Pennock, and Galebach (2004) compared the accuracy of information 
markets with real-money and play-money payoffs and found no difference. Since 
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traders in our “play-money” markets are offered equal amount of money, wealth 
factor is expected to not play any significant role on the level of participation. Our 
model includes the factors social interaction (social norms in TPB), risk aversion 
(adapted to fit the IM context), and race (redefined conceptually and replaced with 
trader economic culture construct), and controls for education and experience. Since 
factors, provided from IM literature (Table 44), were not statistically tested, our 
model includes cultural background (conceptualized as trader economic culture), and 
risk profile (redefined as risk aversion), and controls for experience and education, as 
mentioned above.    
2.3.3 Trader Economic Culture 
With regard to understanding and judging people attitudes and actions a priori, 
scholars consistently employed either the concept of “home-country culture” or 
“race.”  In the “home-country culture” line, Hofstede (1980, 1990) investigated 
culture on nation-level across five cultural dimensions (power distance, 
individualism/collectivism, uncertainty avoidance, masculine/feminine, and long 
term/short term orientation). Findings suggest that the classifications on nation-level 
can be used to understand national differences in research (e.g., the impact of cultural 
values on work centrality and norms) as well as practice (e.g., to prepare employees 
for intercultural work assignments). Additionally, Guiso et al. (2007) explored stock 
market participation for more than two-dozen countries as the fraction of individuals 
who directly own stock, and found substantial national differences in market 
participation. In the “race” line, Hong et al. (2004) states that there is a link between 
race and stock-market participation with white, non-Hispanic households having 
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much higher participation rates. Although assessing people‟s attitudes a priori using 
these two concepts has provided significant contribution to the knowledge base, we 
argue that with globalization people‟s values and beliefs may evolve over time and 
reflect their broad experiences with multiple cultures and races. Particularly from an 
economic perspective, it may not seem rational to assume that people‟s economic-
related values and beliefs are fixed characteristics like race and home country. In line 
with this argument, Guiso, Sapienza, and Zingales (2004) show that individuals who 
live in areas with higher levels of social capital are more likely to invest in stocks, no 
matter where they are from or what their races are. 
Building on this argument, the concept of economic culture is introduced in this 
dissertation (see essay 1 for detailed description). Trader economic culture refers to a 
form of a cultural background composed of economic- related values and beliefs that 
may guide a trader to shape an economic perception, attitude, and action (adapted 
from Schwartz, 1999, Throsby, 2001, and Baumol et al, 2007). A trader economic 
culture can be one of four forms as drawn from Baumol et al (2007): Entrepreneurial 
economic culture (ENT), Big-Firm economic culture (BF), Oligarchic economic 
culture (OLG), or State-Guided economic culture (SG). These forms provide a basic 
perspective on the role of markets in a society, with the entrepreneurial form 
providing the most direct experience with markets, and state-guided capitalism 
insulating individuals the most from market mechanisms and associated risks through 
central planning. The four forms can be viewed along a continuum from ENT (left) to 
SG (right) with BF located to the right of ENT and OLG to the left of SG. As we 
move from one form to another, the purity of that form‟s economic beliefs is colored 
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with the adjacent form‟s beliefs, creating overlapping set of mixed beliefs in the 
middle. Holding one form‟s beliefs, a trader is likely to develop a different attitude 
toward trading participation compared to holding another form‟s beliefs.  
In order to explain the trading participation behavior, TPB theory is appropriate 
since it deals with antecedents of behavioral intentions, attitudes, subjective norms, 
and perceived behavioral control. According to Ajzen (1991) and Miller (1956), 
individuals can hold a great many beliefs about any given behavior, but they can 
attend to only a relatively small number at any given moment. It is these salient 
beliefs that are considered to be the prevailing determinants of a person‟s intentions 
and actions. In IM contexts, a trader‟s attitude is likely to develop reasonably from a 
set of economic-related beliefs the trader holds about the trading participation. These 
beliefs will link the participation behavior to the anticipated market outcomes (e.g. 
high or low profitability). Therefore, it is expected that forming a negative or positive 
evaluation about the participation behavior will be acquired from the trader‟s 
economic culture beliefs.   
Based on this argument and the detailed description of the four forms of economic 
culture beliefs in essay 1, we hypothesize: 
 
H1a: Traders with a predominant ENT economic culture form, with 
respect to BF, OLG, and SG forms, will have a significantly more positive 
attitude toward participation in an information market. 
 
H1b: Traders with a predominant BF economic culture form, with respect 
to ENT, OLG and SG forms, will have a significantly more attitude toward 
participation than the forms OLG and SG in an information market. 
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H1c: Traders with a predominant OLG or SG economic culture forms, with 
respect to ENT and BF forms, will have nearly equivalent effects on attitude 
toward participation in an information market. 
 
 
2.3.4 Trader Independence 
Trader independence refers to the degree to which a trader is immune to 
(independent from) social pressure on trading participation. While designed to allow 
dispersed traders to independently perform prediction tasks, IMs offer a market 
mechanism that permits traders to interact and communicate. However, it is desirable 
that traders in IMs are free to act independently and express their own opinions when 
participating in an IM. Traders need to be free from group pressures when forming 
their valuations. Independent value formation reduces the influence of dominant 
opinions, one of the important advantages of information markets (Jones et al., 2009). 
While independence is necessary to foster a unique perspective, it is also desirable to 
have interconnections between market traders to foster the exchange of individual 
information. A highly independent trader is likely to reduce the level of 
interconnection with other traders in the same market, which could mitigate the 
influence of social pressure resulting from interconnection. A low independent trader 
may view social pressure as an informing source or a guide that may assist in 
forming/re-forming market contracts, which reflects higher acceptance of social 
pressure. The impact of social pressure has been consistently confirmed to be 
positively related to intention (Ajzen, 1991, 2002, Hong et al., 2004). However, 
traders are not equal in how they react to such pressure. Some traders may be more 
prone to respond positively for the interest of external force pressure (high subject 
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norms), while others may act more independently and deny or reduce their 
participation level. Therefore, trader independence is likely to correlate negatively 
with subjective norms (see Figure 16). That is, the higher the level of trader 
independence is, the lower the impact of social norms on intent to participate, and 
vice versa. It is likely that independence would negatively influence the relationship 
between subjective norms and the intention.  Therefore, the impact of social norms on 
intention depends on trader independence. The following hypothesis reflects this 
discussion.  
H2: The subjective norms of a trader are more positively related to the 
trader’s intention to engage in trading participation when the trader is 
less independent than when the trader is highly independent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 16: Moderating effect of trader independence on subjective norms 
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2.3.5 Risk Aversion 
Risk aversion implies that when facing choices of IM outcomes with comparable 
returns, traders tend to choose the less-risky alternative (adapted from Friedman and 
Savage, 1948, Pennings & Smidts, 2000, Holt & Laury, 2002). The unpredictability 
of IM outcome prices implies that risk attitudes may play an important role in 
understanding IM trader behaviors. This concept has been the subject of investigation 
due to the significant impact on explaining and prediction intentions and actions. 
Prior research has shown that risk aversion is a fundamental element in standard 
theories of lottery choice, asset valuation, contracts, and insurance (Holt et al, 2002). 
For example, Eisenhardt, (1989) demonstrates that in an agency relationship, 
principals and agents choose different actions based on their different risk 
preferences. Therefore, different levels of risk preference of an individual should 
entail different levels of intentions to perform actions. Finance literature consistently 
explores and links risk aversion construct with behavioral intention (Pennings & 
Smidts, 2000). Therefore, we associate risk aversion with intent to participate in the 
IMs. In addition, the TPB theory demonstrates that intention captures motivational 
factors that may induce the performance of the behavior. Traders who are highly risk 
averse are likely to be less motivated, hence they reduce their intentions to perform 
the behavior. Risk-averse traders should desire to reduce fluctuations in the price of 
their assets. In the context of this study, this can be achieved by reducing their intent 
to participate in the IM. Therefore, we hypothesize that:   
H3: The higher the trader’s level of risk aversions, the lower the intent to 
participate. 
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Table 45: Summary of hypotheses of essay 3 
H1a 
Traders with a predominant ENT economic culture form, with respect to BF, 
OLG, and SG forms, will have a significantly more positive attitude toward 
participation in an information market. 
H1b 
Traders with a predominant BF economic culture form, with respect to ENT, 
OLG and SG forms, will have a significantly more attitude toward participation 
than the forms OLG and SG in an information market. 
H1c 
Traders with a predominant OLG or SG economic culture forms, with respect to 
ENT and BF forms, will have nearly equivalent effects on attitude toward 
participation in an information market. 
H2 
The subjective norms of a trader are more positively related to the trader‟s 
intention to engage in trading participation when the trader is less independent 
than when the trader is highly independent. 
H3 
The higher the trader‟s level of risk aversions, the lower the intent to participate. 
 
2.3.1 Trader Participation 
Trader participation, the actual behavior and the dependent variable of this study, 
is defined here as the extent to which the trading-related activities, performed by an 
IM trader, influence the values (predictions) of alternative market outcomes. These 
trader-level values can be then used with other traders‟ values to form voices on all 
market outcomes. The definition of this construct is introduced as a result of a 
synthesis from various conceptualizations drawn from different disciplines. Detailed 
description about trader participation and the way it is conceptualized can be found in 
essay 2 – section 3.1. Extending TBP theory, we demonstrate that participation is a 
function of two constructs: intent to participation and perceived control over 
participation. The greater the perceived behavioral control and the trader intention, 
the higher the level of trader participation, consistent with the informing theory. Table 
45 summarizes the hypotheses proposed by this essay. 
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3. Research Methodology 
We next describe the data collection process, the operationalization (measures) of 
constructs under investigation, and the manipulation check treatment.  Since this sub-
study is conducted as part of a larger research study, we refer readers to sections (5.1, 
5.2, 5.3, and 5.4) for detailed descriptions about the experimental design, the 
information market used as a context for prediction, task, and participants. 
3.1 Data Collection 
This study required subjects to participate in three research activities. First, 
subjects were surveyed using a validated 12-item questionnaire to assess their 
economic culture backgrounds (essay 1). Second, subjects were asked to fill out a 24-
item questionnaire to assess their trader characteristics that are highly relevant to IMs 
(essay 3). Third, subjects participated in an IM for predicting gas price at a future date 
(essay 2).  
For data analysis purposes, data from the two questionnaires and the market was 
collected from online-based sources (SurveyMonkey hosted the two questionnaires, 
and USF-Agorx Prediction Market, hosted at USF-based server, used for the IM 
experiment). The data from each source was combined using automatically-generated 
IDs to produce a single data row for each subject gathered from the three different 
sources. While it was expected to have all subjects participate in three activities (two 
questionnaires and information market), a very challenging task was to find data for 
some subjects who participated in one or two activities but not the third. If identified, 
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this case was excluded from the data analysis. Only data for subjects who participated 
in all three events was included for further analysis. 
The experiment, with its three research activities, was administrated to 215 
subjects conducted over the time frame from Fall 2011 to Spring 2012. Data for 60 
subjects were excluded from the analysis because of failure to participate in all 
research activities. This elimination of data left a usable sample size of (N=155). The 
first three rows in Table 38 in essay 2 shows some details about the three waves of 
data collections such as the date of conducting the experiment, length of market in 
days, number of predicted outcomes, the outcome elected to be the voice of the 
market, the actual market, and the number of traders participating in the market. 
3.2 Operationalization of Constructs 
The constructs of interest in this study are: trader economic culture represented by 
four constructs (ENT, BF, SG, and OLG), attitude toward participation, subjective 
norms, perceived control over participation, intent to participate, risk aversion, trader 
independence, and trader participation. All constructs, except trader economic 
culture, trader independence, and trader participation, are measured using pre-
validated items from prior research (Taylor and Todd, 1995, Ajzen, 1988, 1991, 2002, 
Pennings & Smidts, 2000), which were reworded where necessary to fit the context of 
this study. Appendix F presents the items used for measuring the constructs.  
Trader economic culture. This concept was used to assess traders before market 
use across four main constructs of economic cultures: Entrepreneurial (ENT), Big-
Firm (BF), Oligarchic (OLG), and State-Guided (SG). Essay 1 develops a 32-item 
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theoretically-based survey instrument for this purpose. Twelve items were used for 
the economic culture assessment, while nine items were used for collecting 
demographic data. The items used for economic culture were created to capture the 
values and norms in which traders believe. These items were distributed as follows: 
seven items for ENT values, five items for BF values, seven items for OLG values, 
and four items for SG values. All items were assessed using 5-point Likert rating 
scale ranging from 1 (strongly disagree) to 5 (strongly agree), with number 3 
indicating (neutral) option.  
In addition, subjects were asked to report their demographic data: name for 
identification purposes, gender (male, female), age (number of years), education (8 
levels = Less than High School, High School, Some College, 2-Year College 
Degree(Associates), 4-Year College Degree(BA,BS), Master's Degree, Doctoral 
Degree, Professional Degree(MD,JD)), home country, countries in which traders have 
lived, worked, and/or attended school, spoken languages, work experience, and 
financial-type trading experience. Education and experience data were used as 
covariates in our regression model, while the other data was used with the economic 
culture survey that assessed the trader economic culture. Detailed description about 
the items composing this survey can be found in essay1 and appendix B. 
Attitude toward participation. This construct was measured using a four-item 
semantic –differential scale. Three items were introduced with the statement 
“Participating in the information market for predicting the gas price “, and the fourth 
item is “I like the idea of using the information market to predict the gas price.” All 
items are followed by the anchors bad-good, foolish-wise, dislike-like, and 
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unpleasant-pleasant. Items were rated on a 7-point scale ranging from 1 (strongly 
disagree) to 5 (strongly agree), with (neutral) option located in the middle. 
Subjective norms. This construct was measured using a three-item 7-point Likert 
rating scale ranging from 1 (strongly disagree) to 7 (strongly agree), with (neutral) 
option located in the middle. The items were: “People who influence my behavior 
would think that I should participate in the information market for predicting the gas 
price.”; “people who are important to me would think that I should participate in the 
information market for predicting the gas price.”; “I feel pressure from others to 
participate in the gas information market.” 
Perceived control over participation. Consistent with prior research (Ajzen, 2002, 
Taylor and Todd, 1995), this construct was measured using a four-item 100-point 
rating scale ranging, in 10-unit intervals, from 10 (great uncertainty) to 100 (complete 
certainty). The items were: “I will be able to participate in the information market to 
predict the gas price.”; “Participating in the gas information market is entirely within 
my control.”; “I have all the resources I need to participate in the information market 
to predict the gas price.”; “I have all the ability I need to participate in the information 
market to predict the gas price.” 
Intent to participate. This construct was measured using a three-item 7-point 
Likert rating scale ranging from 1 (strongly disagree) to 7 (strongly agree), with 
(neutral) option located in the middle. Two items were drawn from Ajzen (1988, 
p.137): “Whenever possible, I intend to participate in the information market to 
predict the gas price in the next 2 weeks.”; “To the extent possible, I intend to 
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participate in the information market to predict the gas price.” A third reversed item is 
added to enforce the measurability of this construct and to avoid the threat the item 
lacks when we test for item reliability and validity. This item is: “My intention to 
participate in the gas information market is not very high.” 
Risk aversion. Adapted from Pennings & Smidts (2000), this construct was 
measured using a three-item 7-point Likert rating scale ranging from 1 (strongly 
disagree) to 7 (strongly agree), with (neutral) option located in the middle. The items 
were: “By participating in the gas information market, I am willing to take high risks 
in order to win the Starbucks card (have the largest number of Fruppies at the end).”; 
“I will like taking big risks when I participate in the information market to predict the 
gas price.”; “I am willing to take high risks when trading my information market 
shares, in order to win the Starbucks card (have the largest number of Fruppies at the 
end).” A low score on the scale of these items indicates a high risk aversion (a low 
risk taking), while a high score on the same items indicates a low risk aversion (a 
high risk taking). 
Trader independence. This construct was measured using a seven-item 7-point 
Likert rating scale ranging from 1 (strongly disagree) to 7 (strongly agree), with 
(neutral) option located in the middle. These items were created specifically for this 
research study. The purpose of using this number of items is to address any future 
concern that may involve dropping items for low reliability or validity. Additionally, 
research tradition on operationalizing new constructs via new items is to create at 
least three items (Nunnally, 1978). Two items were reversed to enforce the validity of 
these measures. The items were: “In most situations, I am comfortable acting 
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independently.”; “When I am in a group setting, I tend to act like other members of 
the group. [Reversed].”; “Even when I am asked to do something by others who are 
important to me, I always make my own decision about what to do.”; “I always make 
my own choices about how to act, regardless of what other people say.”; “I usually 
act independently of what others in a group think I should do.”; “From what I 
understand about information markets, I will be comfortable deciding how much to 
trade.”; “From what I understand about information markets, I think my frequency of 
trading will be mostly influenced by other people. [Reversed].” 
According to Segars (1997), new items needs to be pretested and purified through 
conducting face validity (does it seem that items measure the construct), content 
validity (identify all domains that the construct covers), and pilot study. Face validity 
was assessed using inter-rater reliability with score of 0.70, while content validity was 
assessed via panel of experts in the targeted domain. The data collected from first 
experiment, conducted in Fall 2011, was used as a pilot study to verify the 
consistency of the items, particularly for the newly developed construct: trader 
independence. The results showed reliable outcomes with three items that remained 
valid and reliable in assessing the trader independence construct after dropping four 
items with low reliability (see section 4). 
Trader participation. This construct, the dependent variable, was measured from 
computer-recorded data that was extracted from the employed IM using one of three 
new objective measures developed in essay 2, as suggested by Barki and Hartwick 
(1994).  These measures were: frequency (the number of times one performs a given 
activity) measures, effort (the time or energy invested in a given activity) measures, 
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and influence (the effect of a given activity) measures. These measures provide 
quantitative evidence regarding the level of trader participation. However, we have 
used a single perspective on participation, congruent with Barki and Hartwick 
argument (1994). This perspective is the “influence”, which refers to the degree to 
which given activities, performed by a trader, impact the value of market outcomes. 
This view is more consistent with the definition introduced in essay 2 (section 3.1) 
and more fitting with the IM context than the other two perspectives: frequency and 
effort. In that, scholars have noted that “true participation” involves the ability to 
make and influence decisions (Markus et al., 2004, Hunton and Beeler, 1997, Saleem, 
1996), which not all participation activities give equally. The influence measure is 
operationalized as the percentage of total shares of all outcomes traded (bought or 
sold) by a trader to the total of shares of all outcomes traded by all traders in the 
market. More description about this measure and how it can be computed is given in 
essay 2, section 3.2.  
3.3 Manipulation Check 
Subjective norms and trader independence are two necessary constructs to test 
hypothesis (H2). Responses on these two constructs were collected prior to the 
market experiment. To ensure how our subjects may react to any social pressure 
during the conduct of the market experiment, the social pressure was artificially 
manipulated in the experiment.  That is, halfway through the market, randomly-
selected participants received a message from their instructors about participation in 
the market.  This message conveyed the two ideas of importance of participation from 
an important person to the participant and how much peers were participating in the 
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market. Figure 17 shows the message text received by subjects. This manipulation 
was intended to check if the treatment would entail variation in the trader 
independence variable, and thus allow a better investigation into how social norm and 
trader independence interact to impact trading intentions (H2).  A post-experiment 
survey included manipulation check items and a second measure of trader 
independence. Appendix G shows the items used for this survey.  
 
As you know, last week we asked you to begin participating in the information market to predict gas 
prices. This market is very important both for the on-going research on this kind of technology, but 
specifically to the faculty and the doctoral student who are running the market.  In particular, the 
doctoral student needs your participation, since he is using this market as part of his dissertation.  
Some of you are really doing great in buying and selling shares in your predictions about gas prices, 
and we thank you for that participation.  However, many of you are not participating as much as we 
would expect after a week. In the past markets run with students at the university, we had much higher 
levels of participation.  So please be sure to continue your buying and selling in the market if you have 
been participating at a high level, say 15 or more trades per week.  But if you haven’t traded that much, 
please step it up in the remaining weeks of the market. 
Thanks! 
The Information Market Team 
Figure 17: Manipulation Check Message - Essay 3 
Items used to measure the post-experiment trader independence construct 
(Appendix G) were the same as those used in the pre-experiment trader independence 
construct (Appendix F). However, the past tense of the verbs used in the items was 
changed to fit the time when the survey was taken. For example, the item (IND_1), 
used in the pre-experiment, was “In most situations, I am comfortable acting 
independently.” While in the post-experiment, the item was reworded to “When I was 
using the information market, I was comfortable acting independently.” All items 
were measured using a 7-point scale with “neutral” anchor in the middle. 
The manipulation check message was sent by email through the gas IM that offers 
a communication environment to contact registered users via emails. The message 
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was sent to 74 subjects, who were randomly selected using Excel‟s random-number 
generator. The post-experiment survey was filled out by only 118 subjects (out of 
215), from whom 69 subjects answered “Yes” to indicate that they had received the 
manipulation treatment. The means of responses on the trader independence construct 
before and after the experiment were compared using Paired-comparison tests on two 
levels. The first level was conducted on responses of subjects who have received the 
manipulation check message with (N=69), while the second level was conducted on 
the usable responses of all subjects who participated in the experiment with (N=155).  
The manipulation check showed that the mean trader independence scores before and 
after the experiment on the two levels was statistically different, as presented in Table 
46. Since responses of the post-experiment trader independence„s items represent 
actual behaviors performed by traders, they were used for all further analyses.  
Table 46: Manipulation Check - Descriptive Statistics 
Test Level Construct Mean 
Standard 
Deviation 
P-Value 
Randomly-selected 
subjects (N=69) 
Trader Independence 
(Pre-Experiment) 4.85 1.08 
0.000
*
 Trader Independence 
(Post-Experiment) 5.65 1.17 
All subjects 
(N=155) 
Trader Independence 
(Pre-Experiment) 4.83 1.19 
0.002
*
 Trader Independence 
(Post-Experiment) 5.14 1.32 
* Difference is significant at the 0.01 level (2-tailed). 
 
4. Data Analysis and Results 
The data analysis was run on 155 usable rows (out of 215) after matching and 
then combining the data from the two questionnaires and the data from the IM into a 
single row for each subject. The remaining 60 data rows were dropped from the 
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analysis for subjects participating in less than 3 research events (two questionnaires 
and market experiment).  
Table 47 shows descriptive statistics about subjects and their responses in five 
sub-tables. The first sub-table shows gender statistics with (71.6%) represent males 
and (28.4%) represent females, while the second sub-table illustrates the overall 
mean, median and standard deviation of subjects‟ economic culture type of items‟ 
responses. Sub-table three reports the education level with approximately 95% of 
subjects holding above high school degree. The fourth sub-table lists some statistics 
about participants‟ demographic facts such as age (mean = 25.75), number of spoken 
languages (mean = 1.65), financial-type experience (mean = 1.31), and work 
experience (mean = 6.54). The last sub-table lists subjects‟ home countries with 
frequency of subjects representing each country. 
Table 47: Statistical descriptions - Essay 3 
 
Sub-table 1: Gender 
Gender Subjects Percentage 
Male 111 71.6% 
Female 44 28.4% 
Total 155 100% 
 
Sub-table 2: Economic backgrounds 
 Mean Median Standard 
Deviation 
Entrepreneurial  4.19 4.33 0.59 
Big-Firm 2.48 2.67 0.85 
Oligarchic 2.04 2.00 0.82 
State-Guided 2.46 2.33 0.82 
 
 
 
Sub-table 3: Education 
Level of Education Subjects Percentage 
Less than High School 0 0% 
High School 8 5.20% 
Some College 37 23.90% 
Two-Year College Degree(Associates) 41 26.5% 
Four-Year College Degree(BA,BS) 57 36.8% 
Master's Degree 11 7.1% 
Doctoral Degree 1 0.6% 
Professional Degree(MD,JD) 0 0% 
Total 155 100% 
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Sub-table 4: Other demographics 
Demographic Minimum Maximum Mean Standard 
Deviation 
Age 19 62 25.75 6.61 
Number of Spoken Languages 1 7 1.65 1.00 
Financial-type experience (years) 0 40 1.31 4.20 
Work experience (years) 0 40 7.08 6.45 
 
Sub-table 5: Home country of participants 
Home Country Frequency Percent 
USA 117 75.5% 
India 17 11% 
China 3 1.9% 
Jamaica 3 1.9% 
Colombia 3 1.9% 
Abkhazia 1 0.6% 
Bosnia 1 0.6% 
Cayman I 1 0.6% 
Guatemala 1 0.6% 
Hong Kong 1 0.6% 
Nigeria 1 0.6% 
Philippines 1 0.6% 
Saudi Arabia 1 0.6% 
Sri Lank 1 0.6% 
Venezuela 1 0.6% 
Vietnam 1 0.6% 
Missing 1 0.6% 
Total 155 100% 
 
 
Reliability Test 
Most constructs employed in this study were informed by a priori theory and the 
measurement instrument used pre-validated items. However, we wanted to ensure that 
the newly-developed construct “trader independence” has reliable and valid items as 
well as the employed items. The reliability tests were performed on the sample data 
with size of (N=155). The results are illustrated in Table 48. As expected, the 
outcomes of latent variable, drawn from the prior research, were highly reliable with 
level of Cronbach‟s alpha of (0.85) or more as shown in Table 48. In addition, the 
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items of the construct “trader independence” recorded a relatively high score of (0.80) 
after removing two items with low reliability (IND_2 and IND_7).  For the economic 
cultural constructs, a set of reliability and validity tests were conducted previously in 
essay 1 and revealed that items for ENT, BF, SG, and OLG are reliable and valid 
through employing three items for each construct, presented in details in section 5.5 
in essay 1. However, to confirm the outcomes reached, item reliability tests on these 
four constructs was performed and produced relatively high Cronbach‟s Alpha scores 
are above (0.70) as shown in Table 48. The items used for the ENT construct were 
ENT_3, ENT_6, and ENT_7, while BF_1, BF_2, and BF_4 were used for the BF 
construct. The SG construct was reliably measured using SG_1, SG_2, and SG_3, and 
OLG construct was measured using OLG_5, OLG_6, and OLG7. 
 
Table 48: Item Reliability Statistics - Essay 3 
Construct Number 
of Items 
(Initial) 
Cronbach’s 
Alpha 
(Initial) 
Number 
of Items 
(Revised) 
Cronbach’s 
Alpha 
(Revised) 
Item(s) 
removed 
Attitude (ATT) 4 0.85 4 0.85 - 
Subjective Norms (SN) 3 0.55 2 0.87 SN_3 
Perceived Control over 
Participation (PCP) 
4 0.91 4 0.91 - 
Intent to participate (INT) 3 0.77 2 0.92 INT_3 
Risk Aversion (RA) 3 0.87 3 0.87 - 
Trader Independence (IND) 7 0.66 5 0.80 
IND_2 and 
IND_7 
Entrepreneurial (ENT)  3 0.71 3 0.71  
Big-Firm (BF) 3 0.80 3 0.80  
State-Guided (SG) 3 0.73 3 0.73  
Oligarchic (OLG)  3 0.85 3 0.85  
 
Exploratory Factor Analysis 
Given the outcomes of the reliability tests from the previous step, exploratory 
factor analysis (EFA) using principal components extraction was performed on the 
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data in order to ensure that the items load significantly on their underlying constructs. 
The variables that were included in this analysis were 20 items: 4 for attitude 
(ATT_1, ATT _2, ATT _3, and ATT _4), 2 for subjective norms (SN_1, and SN_2), 
4 for perceived control over participation (PCP_1, PCP_2, PCP_3, and PCP_4), 2 for 
intent to participate (INT_1, and INT_2), 3 for risk aversion (RA_1, and 5 for trader 
independence (IND_1, IND_3, IND_4, IND_5, and IND_6). These items are listed in 
Appendix F. Using combination of the scree plot and eigenvalue greater than one 
rule, a six components solution was considered most appropriate. 
Table 49: Exploratory Factor analysis outcomes - Essay 3 
Pattern Matrix
a
 
 Component 
1 2 3 4 5 6 
PCP_4 .986 -.003 -.025 .062 .034 -.144 
PCP_3 .890 -.027 -.073 -.057 .144 .046 
PCP_2 .844 .073 -.011 .057 -.174 .085 
PCP_1 .736 -.093 .111 -.101 -.011 .244 
ATT_1 -.087 .826 -.094 -.015 .070 .175 
ATT_4 .037 .816 .062 .041 -.166 .099 
ATT_2 .049 .814 .019 -.028 .171 -.246 
ATT_3 -.028 .791 .010 -.037 -.001 .122 
RA_3 -.030 -.035 .948 -.095 .002 .076 
RA_2 .059 .052 .900 .074 -.086 -.181 
RA_1 -.066 -.030 .799 .033 .119 .163 
IND_5 -.129 -.124 -.098 .869 -.030 .225 
IND_4 .006 .091 .092 .865 .016 -.132 
IND_3 .126 .004 .013 .818 .050 -.032 
SN_2 .012 .041 .008 .006 .912 -.020 
SN_1 -.008 .018 .000 .022 .900 .068 
INT_1 .082 .099 -.007 .023 -.032 .856 
INT_2 .086 .037 .024 .041 .077 .825 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Promax with Kaiser Normalization. 
a. Rotation converged in 6 iterations. 
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Table 49 illustrates the final outcomes of EFA items‟ loadings. All items loaded 
on its underlying constructs with scores higher than (0.70). Specifically, 4 items 
loaded attitude, 2 items loaded on subjective norms, 4 items loaded on perceived 
control over participation, 2 items loaded on intention, 3 items loaded on risk 
aversion, and finally 3 items loaded on trader independence after removing the items 
IND_1 and IND_6 for having loadings below (0.50). 
Generally, these outcomes suggested acceptable loadings higher than (0.80) for 
the newly-developed construct of trader independence. As for the economic cultural 
constructs (ENT, BF, SG, and OLG), the EFA test was not performed since these 
items have been pre-validated, and the outcomes confidently revealed that each 
construct is potentially measurable using three items, see section 5.5 in essay 1 for 
more details. 
Confirmatory Factor Analysis 
Departing from the EFA results, confirmatory factor analysis (CFA) was 
performed on the latent variables of this study. All items were modeled as indicators 
of their corresponding latent constructs, and all constructs were allowed to co-vary 
with each other.  
Scale validity was assessed using convergent and discriminant validity.  
Convergent validity was determined using three criteria suggested by Fornell and 
Larcker (1981) and confirmed by MacKenzie and Podsakoff (2010): (1) factor 
loading should be significant and higher than 0.50; (2) composite reliability of each 
construct should exceed 0.70, and (3) the average variance extracted (AVE) for each 
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construct should exceed 0.50 (or the square root of AVE for each construct should 
exceed 0.71). 
The item loadings on factors under investigation demonstrated satisfactory levels 
of significance, scoring 0.70 or higher and therefore suggest the measures are 
reflective of their underlying single factors, presented in Table 50. These results met 
the first criterion of convergent validity. 
Table 50: Factor loadings of items used for constructs in essay 3 
Construct Item Mean Std.Dev. Loading* 
Attitude(ATT) 
ATT_1 1.22 0.79 0.85 
ATT _2 1.12 0.76 0.90 
ATT _3 1.19 0.90 0.80 
ATT_4 0.83 1.00 0.76 
Subjective Norms (SN) 
SN_1 4.68 1.36 0.92 
SN_2 4.75 1.46 0.95 
Perceived Control over Participation 
(PCP) 
** 
PCP_1 83.80 20.33 0.77 
PCP _2 81.23 23.89 0.87 
PCP _3 79.68 23.94 0.91 
PCP_4 83.35 21.35 0.96 
Intent to participate (INT) 
INT_1 5.81 1.26 0.96 
INT_2 5.92 1.09 0.96 
Risk Aversion (RA) 
RA_1 5.14 1.61 0.87 
RA_2 4.99 1.54 0.86 
RA_3 5.02 1.64 0.96 
Trader Independence (INDEP) 
IND_3 5.30 1.50 0.73 
IND_4 5.29 1.54 0.90 
IND_5 4.83 1.58 0.94 
Entrepreneurial (ENT) 
ENT_3 4.4 0.74 0.79 
ENT_6 4.2 0.78 0.86 
ENT_7 4.00 0.75 0.70 
Big-Firm (BF) 
BF_1 2.26 0.99 0.86 
BF_2 2.66 1.06 0.95 
BF_4 2.50 0.97 0.74 
State-Guided (SG) 
SG_1 2.38 1.00 0.87 
SG_2 2.90 1.12 0.84 
SG_3 2.09 0.93 0.73 
Oligarchic (OLG)  
OLG_5 2.03 0.94 0.88 
OLG_6 2.09 0.93 0.93 
OLG_7 2.00 0.92 0.82 
*
 all values are significant at p<0.0001 
**
 PCP is measured using a scale of 100 points
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Table 51: Composite reliability, square root of AVE, and correlations 
Construct ρc INT PARTIC
*
 PCP RA ATT SN INDEP EDU
*
 FTT_Exp
*
 W_Exp
*
 ENT BF SG OLG 
INT 0.960 (0.961)              
PARTIC
*
 1.000 0.142 (1.000)             
PCP 0.939 0.620 0.099 (0.891)            
RA 0.923 0.462 0.237 0.355 (0.894)           
ATT 0.896 0.573 0.165 0.401 0.414 (0.826)          
SN 0.936 0.377 0.105 0.299 0.314 0.590 (0.938)         
INDEP 0.894 0.426 -0.023 0.344 0.367 0.218 0.156 (0.859)        
EDU
*
 1.000 0.111 -0.041 0.160 0.101 0.247 0.044 0.036 (1.000)       
FTT_Exp
*
 1.000 -0.033 0.133 -0.053 0.073 0.047 0.005 0.078 0.262 (1.000)      
W_Exp
*
 1.000 -0.001 0.062 0.088 0.109 0.049 0.012 0.230 0.272 0.404 (1.000)     
ENT 0.823 0.361 0.092 0.362 0.326 0.272 0.221 0.287 0.169 0.143 0.151 (0.780)    
BF 0.884 -0.043 0.105 -0.088 -0.035 0.068 0.086 -0.015 -0.004 -0.078 -0.098 -0.139 (0.847)   
SG 0.850 -0.120 0.019 -0.037 -0.011 0.016 0.005 -0.005 0.039 -0.091 -0.083 -0.249 0.495 (0.809)  
OLG 0.907 -0.080 0.045 -0.145 -0.035 -0.039 -0.046 -0.091 0.033 -0.028 -0.041 -0.292 0.637 0.315 (0.875) 
Diagonal elements represent the square root of AVE for each construct 
ρc = Composite reliability 
* 
A construct with a single indicator for measurement.  
Constructs EDU, FTT_Exp, and W_Exp are used as covariates for model shown in Figure 15.  
INT = Intent to participate 
PARTIC = Participation 
PCP = Perceived Control over Participation 
RA = Risk Aversion 
ATT = Attitude toward participation 
SN = Subjective Norms 
INDEP = Trader Independence 
 
 
EDU= Education 
FTT_Exp = Financial-Type Experience 
W_Exp = Work Experience 
ENT = Entrepreneurial economic cultural background 
BF = Big-Firm economic cultural background 
SG = State-Guided economic cultural background 
OLG = Oligarchic economic cultural background 
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The second condition of convergent validity was assessed by checking the 
composite reliability of each construct. The composite reliability scores of constructs 
are presented in Table 51, along with the bivariate correlations between constructs 
and the AVE value for each construct. As shown in the table, all composite reliability 
scores are significantly higher than (0.80) (with the construct ENT having the lowest 
score of 0.82). Therefore, the second criterion of construct validity was met. The third 
and final criterion of convergent validity was assessed by checking the AVE of each 
construct. All AVE values – the diagonal elements in Table 51 – were higher than 
0.71 (the lowest being 0.78 for the construct ENT), indicating that our data sample 
met all three conditions for convergent validity. 
Discriminant validity was assessed by comparing the square root of AVE for each 
construct to the correlation of that construct with other constructs. As shown in Table 
51, the lowest square root of AVE was 0.78 for the construct ENT and was higher 
than 0.62 – the highest correlation among all construct pairs. These findings suggest 
that discriminant validity condition was also satisfied. 
Outlier analysis 
For the dataset used in this essay, data screening was first performed to ensure no 
random answers were given to survey questions.  Next, scores of latent constructs, 
derived from the survey items, were computed to conduct the outlier analysis.  
Having single scores for each survey‟s construct was necessary to be consistent with 
the other latent constructs derived from the market data (trader participation, trader 
accuracy, and trader portfolio‟s profitability) as they were measured using single 
scores, as well. The outlier analysis was conducted at both univariate and multivariate 
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levels before testing our hypotheses (nomological validity). At the univariate level, 
we examined each measurement construct score and flagged a response as an outlier 
if the response was outside 3.29 standard deviations of the mean of that item. For the 
survey constructs, no outliers were identified, while for the market constructs we 
identified four observations that were significantly higher than 3.29. However, a 
closer examination of these outlier market observations revealed that subjects were 
traders with high portfolio profitability and their market scores were not due to 
measurement errors. Therefore, these observations were retained for analysis.  At the 
multivariate level, we computed the Mahalanobis distance statistic for each response, 
and flagged a response as an outlier if its statistic was considerably larger than the 
statistic of other responses (Penny, 1996). The same observations, identified at the 
univariate level, were also determined at the multivariate level. So, no observations 
were dropped, hence the total number of usable responses stayed as 155 observations.  
Hypotheses Testing  
Hypotheses testing for the paths illustrated in Figure 15 were conducted using the 
partial least squares (PLS) technique. The selection of PLS over the covariance-based 
structural equation modeling was motivated by two reasons: (1) PLS is not very 
sensitive to the distributional assumptions commonly made in covariance-based 
structural equation modeling; and (2) PLS does not require a large sample size: for 
testing moderating effects, and for estimating large number of parameters (variances, 
co-variances, error terms, and correlations) as is the case with covariance-based 
structural equation modeling. 
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In spite of the lower sensitivity of PLS to distributional assumptions, we wanted 
to ensure that the distribution assumption was not badly skewed from normality. As 
shown in Figure 15, three structural models with three DVs were constructed for the 
purpose of checking the normality assumption. These models are:  
ATT = β10 + β11 ENT + β12 BF + β13 SG + β14 OLG + e1  (1) 
INT = β11 + β21 ATT + β22 PCP + β23 SN + β24 RA  
+ β25 INDEP + β29 [SN x INDEP] + e2   (2) 
PARTICI = β20 + β21 INTENTION + β22 PCP + e3   (3) 
 
Where ATT refers to attitude toward participation, (ENT, BF, SG, AND OLG) refers 
to the four constructs of trader economic culture, INT refers to intent to participate, 
PCP refers to perceived control over participation, SN refers to subjective norms, RA 
refers to risk aversion, INDEP refers to trader independence, PARTICI refers to trader 
participation, and e1, e2, and e3 are all error terms (or residuals). In addition, education 
and experience (work or financial-type) constructs were controlled for in sub-model 
(2).  
We used graphical techniques to check the normality assumption as a direct and 
very useful method as recommended by Mendenhall and Sincich (2003). Therefore, a 
frequency distribution for the residuals was constructed. Figure 18 shows three 
histogram plots of the residuals for the three sub-models. While it is desirable to see 
that a distribution is mound-shape and reasonably symmetric, as it nearly appears to 
be in sub-model (1) and (2) in Figure 18, it appears obvious that sub-model (3) has a 
low departure from the assumption of normality, with obvious skewness toward the 
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middle value (zero). This skewness in sub-model (3) motivated the use of the PLS 
technique, which is less sensitive to the violation of the distributional assumptions. 
Model (1) Model (2) 
 
Model (3) 
Figure 18: Histogram of the residuals – Normality check - Essay 3 
 
The PLS analysis was run using the statistical software package WarpPLS 3.0. As 
shown in Figure 19, three covariate constructs were controlled for: education, 
financial-type experience, and work experience. These covariates were controlled for 
to ensure that traders‟ intent to participate considers all possible factors that may have 
significant impact, however, the statistical test revealed that the effect of these 
covariates on intention were insignificant at level (α=0.05).   
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Figure 19: PLS analysis of the research model for essay 3
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In the first phase of hypotheses testing, we tested the relationships proposed 
between the four forms of cultural forms and attitude toward participation (H1a, H1b, 
and H1c). Entrepreneurial (ENT) cultural construct in IMs had a significant effect (β 
= 0.34; p<0.01) on shaping a positive attitude (ATT), supporting H1a. This outcome 
indicates that ENT contributes useful information for ATT and that ATT mean 
increases as the level of ENT increases. Further, H1b and H1b were found to be 
unsupported where the cultural forms Big-Firm (BF), State-Guided (SG), and 
Oligarchic (OLG) seemed to have insignificant effects on ATT with beta values and 
p-values (βBF = 0.13; p=0.13), (βSG = 0.05; p=0.34), (βOLG = 0.16.; p=0.21), 
respectively.   
In the second phase, we tested if trader independence (INDEP) negatively 
moderates the effect of subjective norms (SN) on intention (INT), representing (H2). 
In other words, the test was to check if the impact of SN on INT depends on trader 
independence, forming an interaction term between SN and INDEP. The result of this 
test revealed that trader independence does have a negative and significant influence 
(βSNxINDEP = -0.15; p=0.03), supporting H2. This result indicates that INDEP 
contributes useful information for the link between SN and INT, and that as INDEP 
increases the impact of SN on INT decreases. According to Mendenhall and Sincich 
(2003), statistical tests on the first-order terms (βSN and βINDEP) should not be 
conducted or interpreted in the presence of a higher order term (βSNxINDEP) since they 
are meaningless tests; the presence of interaction implies that both terms (βSN and 
βINDEP) are important. Therefore, we did not check the statistical significance of the 
terms (βSN and βINDEP). To view the shape of this negative impact on INT, we first 
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calculated the product of SN and INDEP items, forming the interaction term 
(Mendenhall and Sincich, 2003). Then, the interaction term was plotted against INT, 
producing a downward slope as shown in Figure 20. This shape indicates that when 
the value of the interaction term (βSNxINDEP) increases the intent to participate (INT) 
decreases and vice versa, confirming the negativity of this relationship. 
 
Figure 20: Effect of SN x INDEP (interaction term) on INT 
 
In the third phase, we tested the relationships proposed between risk aversion 
(RA) and intent to participate (INT) (H3). RA in IMs had a significant and negative 
effect (β = 0.20; p<0.01) on INT, supporting H3. Considering the items used to 
operationalize RA (section 3.2), a high value of RA mean indicates a low level of risk 
aversion, while a low value of RA mean refers to a high level of risk aversion. 
Therefore, as the RA mean increases (indicating a decrease in the risk aversion level), 
the INT mean also increases. Not only was the statistical test significant (as H3 
indicated), but also the observed actual direction of this impact (positivity, as inferred 
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from the β sign) implied a negative link between RA and INT. The overall result of 
this test indicates that RA contributes useful information for INT and that INT mean 
increases as the level of RA decreases. 
In testing all non-hypothesized relationships, the association between intention 
(INT) and actual participation (PARTIC) had a positive and significant effect (β = 
0.30; p=0.05). The upper-tailed value, obtained by dividing the two-tailed p-value 
(p=0.05) in half, is 0.05/2= 0.025. Since α = 0.05 exceeds this p-value, we conclude 
that this relationship is statistically significant. Further, ATT positively affected INT 
(β = 0.30; p<0.01), and perceived control over participation (PCP) had a positive and 
significant effect on INT (β = 0.36; p<0.01). Unlike prior findings on the relationship 
between PCP and actual participation behavior, the statistical test using our dataset on 
the nature of this relationship was found to be insignificant (β = 0.06; p=0.26). This 
unexpected result may return to the perceived ease of use that participants held when 
they were first introduced to the information market they used. In other words, traders 
might have felt that there were no obstacles that would prevent them from the actual 
participation, such as difficulty accessing the online information market. Overall, 
Table 52 summarizes the results of our hypotheses testing in this essay. 
Table 52: Results of Hypotheses Tastings - Essay 3 
Hypothesis Supported? 
H1a Yes 
H1b No 
H1c No 
H2 Yes 
H3 Yes 
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In testing the model utility, we checked the coefficient of determination explained 
by (R
2
), in addition to the β‟s significance values which were reported. Three R2 
values were observed as shown in Figure 19 since we had three DVs. These values 
were 17%, 57%, and 9% for the DVs: ATT, INT, and PARTIC, respectively. Each 
value indicates that the reported R
2
 value represents the sample variation in the target 
DV, explained by the antecedent constructs. 
Discussion 
The reported findings should be interpreted within the limitation of this study. 
First, it should not be omitted that the insignificance of the hypotheses H1b and H1c 
is highly likely to be explained by the fact that the majority of our subjects (75.5%) 
are from the US, an example of the entrepreneurial cultural form according to Baumol 
et al. (2007). It was not unusual to observe an insignificant impact of the constructs: 
BF, SG, and OLG on forming positive/negative attitudes since there was insufficient 
representativeness of subjects from countries where these forms exist.  
In line with the negative influence hypothesized in H3, the findings indicated that 
risk aversion is negatively associated with intent to participate. In other words, risk 
taking had a positive influence on intent to participate. Most participants in this study 
reported low levels of risk aversion (high levels of risk taking), which is consistent 
with the fact that risk taking is one among many important characteristics of people 
with an entrepreneurial background, according to Baumol et al (2007). In this study, 
the correlation between an entrepreneurial economic culture and risk tasking was 
0.326 (Table 51), while the correlation of risk taking with the other three forms of 
economic culture was smaller but negative. A further test of hypothesis (H3) to 
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confirm this finding would be an interesting query to conduct but with sufficiently 
representative subjects equally holding beliefs from the four forms of economic 
culture. The hypothesized relationship between risk aversion and intent to participate 
may not be simple: high levels of risk aversion may lower the intent to participate, but 
low levels of risk aversion may have no or a positive impact on participation 
intentions. 
Second, the study used business students as a substitute for organizational 
employees. Although the experimental task (gas prediction) was specifically chosen 
to make it very relevant for a student population, caution needs to be taken in 
generalizing the findings of this study to organizational settings. Future studies should 
examine the generalizability of our findings using organizational employees from 
different countries that represent the four forms of capitalisms, as proposed by 
Baumol et al (2007).  
Third, two of three market experiments, which were used to collect data on trader 
participation and trader performance, had unexpected failure on trading a single 
market outcome for a limited time during the market use. While we were a bit 
concerned that this failure might have biased traders‟ behaviors quantitatively or 
qualitatively, the market trading on important outcomes such as the actual true 
outcome were completely free from any unexpected influence. Future market 
experiments should consider fixing any market programming bugs to increase the 
confidence of the final outcomes.  
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5. Conclusion 
This essay identified important IM trader characteristics that may influence the 
level of trader participation. Also, it determined how variation on these characteristics 
may lead to an increase or decrease in the level of participation. While considering 
the limitation reported in the discussion section, the findings of this study suggest that 
organizations intending to operate an information market should consider an effective 
process of market participant selection. Participants should preferably hold 
entrepreneurial trading beliefs (H1a) and risk taking (H3). The higher the extent of 
holding these characteristics, the higher the level of intent to participate in the IM.  
Further, while independence is a major characteristic of entrepreneurial, it is also 
desirable to have interconnections between market traders to foster the exchange of 
individual information, which may assist in forming/re-forming more accurately 
market outcomes. A highly independent trader is likely to reduce the level of 
interconnection with other traders in market, which may mitigate the influence of 
useful social pressure resulting from interconnections (H2). These findings answered 
the two research questions proposed by this study.  
Theoretically, this study extended the theory of TPB by introducing the construct 
of trader independence. Trader independence explains why some traders are more 
prone to be highly influenced by external pressures, while others may act more 
independently and deny or reduce their trading behavior level. Considering this 
construct in research studies that assess significant constructs such as “social norms” 
and “intention” will enhance the statistical power of evidence on “social norms”.     
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Practically, this study has important practical contributions as well. One of the 
most challenging issues that organizations face is how to make the most effective use 
of the internal information held by their employees, where there are no data-based 
approaches available. Firms, intending to engage individuals in distributed decision 
making processes, need to know specific selection criteria for potential IM traders in 
order to ensure effective market outcomes that inform decision makers. Recruiting the 
right individuals may help avoid unnecessary costs and increase the likelihood of 
reaching more accurate predictions in IMs. 
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Chapter 5 
Conclusion 
The main goal of this dissertation was to increase our understanding about 
individuals‟ trading behaviors in the information market context. The approach to 
achieve this goal required a broad literature review on different disciplines such as IS, 
finance, sociology, psychology, management, political science, and health care.  
From the literature review, an articulated concept called economic culture, based 
on economic beliefs that may shape a trader‟s attitude toward participating in an 
information market, was identified, defined, and measured through using self-
reported items organized on what we called: economic culture survey. This survey is 
a compact, 12-item scale that can be used for capturing the economic beliefs of 
people across four main constructs: entrepreneurial, big-firm, state-guided, and 
oligarchic. Each construct was measured using three scale items, which were 
validated in covariance-based structural equation modeling. Additionally, new 
definitions and measures, which are highly related to the information market context, 
were introduced for conceptualizing and computing traditional concepts such as 
trader participation and performance (accuracy of prediction, and profitability). The 
research investigation on these concepts suggests that there is statistical evidence for 
a positive influence of trader participation on trader performance. In comparing the 
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quantity influence (trader participation) and the quality influence (trader accuracy) on 
trader profitability, we have found that trader accuracy had a higher and more 
significant impact than trader participation. Finally, we identified what may foster 
trader participation for better trader performance in information markets. The findings 
indicate that it is desirable to recruit individuals who are entrepreneurial, risk takers, 
and low to moderately independent. 
This dissertation organized these research conceptualizations into three 
independent but related essays. The first essay introduced the definition and the 
measurement method for the concept of trader economic culture. The second essay 
presented definitions and objective measures for the concepts: trader participation, 
trading pattern, trader performance, and market performance. The third essay 
introduced the concept of trader independence through employing the theory of 
planned behavior (Ajzen, 1988, 1991, 2002) to explain which factors are likely to 
foster the trading participation in the information market context. 
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Appendix - A 
Informed Consent to Participate in Research 
 
Information to consider before taking part in this research study IRB study # Pro00006424, researchers at 
the University of South Florida (USF) study many topics. To do this, we need the help of people who agree 
to take part in a research study. This form tells you about this online research study. 
We are asking you to take part in a research study that is called: Trading Behaviors in Information markets. 
The person who is in charge of this research study is Khalid Alhayyan. This person is called the Principal 
Investigator.  The research will be done by collecting your responses online through two electronic surveys 
and participating in a gas prediction online market that is designed specifically for this study. The links for 
the surveys and the market can be found at: 
 
1) Survey 1:    http://www.surveymonkey.com/s/survey_english_fall2011 
2) Survey 2:    http://www.surveymonkey.com/s/TraderCharacteristics 
3) Gas Prediction Market:  http://usf.agorx.com 
 
 
PURPOSE OF THE STUDY 
 
The purpose of this study is to find out how individual differences explained by economic culture 
differences and individual characteristics‟ differences may impact use of information market technology. 
You are being asked because the study involves sampling people from different economic backgrounds 
who have reasonable level of business background and minimum level of how-to-use internet. 
 
STUDY PROCEDURES 
If you take part in this study, you will be asked to answer some questions about what kind of economic 
environment you believe is best, and the kinds of jobs you prefer. Additionally, you will be asked about the 
information market that you will use as part of the study. After filling the two surveys, you will do the gas 
prediction task through an online market designed for this purpose. 
 
VOLUNTARY PARTICIPATION/WITHDRAWAL 
You should only take part in this study if you want to volunteer.  You should not feel that there is any 
pressure to take part in the study.  You are free to participate in this research or withdraw at any time.  
There will be no penalty or loss of benefits you are entitled to receive if you stop taking part in this study.  
Additionally, your decision to participate or not to participate will not affect your course grade if you are a 
student or your job status if you are an employee. 
 
ALTERNATIVES 
If you are an employee, it is you choice to participate in this study or not and no penalty or loss of benefits 
you are entitled to. If you are a student, you have the alternative to choose not to participate in this research 
study. However, if you choose to participate in this study you will be offered a 5-point extra credit for 
conducting a 20 trading transactions in the information market. If you choose not to participate, there is an 
alternative way to earn that credit (5 points).  The alternative is designed to require equal effort. Below is a 
full description of this research alternative. 
 
[The information market activity presented in class is part of a research project, and therefore participation 
is voluntary.  However, having some experience with this kind of technology is something that you should 
learn about.  So in this alternative activity, you will need to actually use an online information market.  If 
you choose not to participate in the information market activity presented in class, then you need to 
complete this alternative assignment.  
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The alternative assignment is to: 
1. Go to the Hollywood Stock Exchange information market (www.hsx.com) and become a member. 
2. Make at least 20 predictions in the market.  You should take screen shots of those transactions to turn 
in for full credit. 
3. Answer these questions (maximum length, 2 pages) and turn them in for credit: 
 Was the voice of the market accurate for those movies about which you made predictions, for 
example, for their box office results? 
 Explain everyone or all companies that benefit from this information market.  How effective 
do you think the incentive system is for participation?] 
 
BENEFITS 
Participants have the opportunity to use information market technology, which is an increasingly popular 
distributed decision support tool. 
 
RISKS OR DISCOMFORT 
This research is considered to be minimal risk. That means that the risks associated with this study are the 
same as what you face every day. There are no known additional risks to those who take part in this study. 
 
COMPENSATION 
Participants who do participant have the chance of winning: for each group of participants, the three 
individuals who are the top traders in the information market will receive Starbucks' gift cards ($20, $15, 
$10). This incentive is to provide some motivation to induce accurate trading behavior in the information 
market.   
 
CONFIDENTIALITY 
We must keep your study records as confidential as possible. It is possible, although unlikely, that 
unauthorized individuals could gain access to your responses because you are responding online. Your 
results will be password protected and may be stored for up to 5 years after the Final Report is filed with 
the IRB. However, certain people may need to see your study records. By law, anyone who looks at your 
records must keep them completely confidential. The only people who will be allowed to see these records 
are: 
 
 The research team, including the Principal Investigator, the Advising Professor, and all other 
research staff. 
 
 Certain government and university people who need to know more about the study. For example, 
individuals who provide oversight on this study may need to look at your records. This is done to 
make sure that we are doing the study in the right way. They also need to make sure that we are 
protecting your rights and your safety.) These include: The University of South Florida 
Institutional Review Board (IRB) and the staff that work for the IRB. Other individuals who work 
for USF that provide other kinds of oversight may also need to look at your records. 
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Appendix - B 
Economic Culture Survey 
 
 
In this survey you will be asked 32 questions about what kind of economic environment you believe is best, and the kinds of jobs you 
prefer. There are no right or wrong answers to these questions. At the end of the survey you will be asked three additional questions 
about the countries in which you have lived and/or worked; and the languages you speak. 
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Table 53: Economic culture survey – Essay 1 
No. Demographic Information 
1 Please enter your name : 
2 
Are you Male or Female? 
Male(1)     Female(2) 
3 What is your age in years? 
4 
What is the highest level of education you have completed? 
Less than High School(1)   High School (2)   Some College(3)    
Two-Year College Degree(Associates)(4)   Four-Year College Degree(BA,BS)(5)   Master's Degree(6) 
Doctoral Degree(7)   Professional Degree(MD,JD)(8) 
5 What is your home country? 
6 
Please list all the countries in which you have lived, worked, and/or attended school, besides your home country. If the answer is "None", please enter 
"None" in the box below. 
7 Please list all the languages you speak, besides English. If you speak only English, please enter "None" in the box below. 
8 How many years of financial-type trading experience (e.g. trading stocks) do you have?  
9 In general, how many years of work experience do you have? 
 Entrepreneurial Items (Adapted from Baumol et al., 2007), Scale: 5-point Likert    Initial 
10 
I prefer a job in which there are many opportunities for achievement. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_1
*
 
11 
I am comfortable with an economic system that typically has a lot of change, even very disruptive change. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_2
*
 
12 
I prefer a job in which I have many chances for initiative in the job. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_3 
13 
I am most comfortable with an economic system in which individuals take risks, but also may get high rewards for those economic risks.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_4
*
 
14 
I prefer an economic system in which the stability of employment is protected from disruptive market forces. [Revered] 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_5
*
 
15 
I have found that the primary source of increased productivity is innovative ideas.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_6 
16 
I believe that the best economic system is one in which individuals are very entrepreneurial. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
ENT_7 
 Big-Firm Items (Adapted from Baumol et al., 2007), Scale: 5-point Likert    Initial 
17 
I am most comfortable with an economic system in which a few large firms or groups of firms dominate the economy. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
 
BF_1 
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Table 53 (Continued) 
18 
Only very large firms in a country have the resources to keep that country competitive with others around the world.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
BF_2 
19 
I think it is acceptable for large companies to dominate their economic sector and maintain their position. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
BF_3
*
 
20 
I believe that the best economic system is one in which a few large and well-established companies control most industry sectors.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
BF_4 
21 
I am comfortable with an economic landscape dominated by a few well-established and very large organizations that are not under the direct 
control of the government.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
BF_5
*
 
 Oligarchic Items (Adapted from Baumol et al., 2007), Scale: 5-point Likert    Initial 
22 
I am most comfortable when a small number of leaders, inside and outside of government, exercise control over the economy and government. 
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_1
*
 
23 
In any country, it is just as important to maintain and enhance the existing economic power structure as it is to grow the economy.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_2
*
 
24 
I believe that the best system is one in which both political and economic control is exercised by a few, highly-qualified leaders.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_3
*
 
25 
I believe that government policies should be designed to favor the existing economic power structure, even if income in a country is not 
distributed equally.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_4
*
 
26 
I believe that an elite group of individuals, families, or social groups should control economic power.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_5 
27 
I am comfortable with an economy in which wealth is concentrated in the hands of elite social groups.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_6 
28 
I believe that a small group of the wealthiest and most power individuals should direct the economy.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
OLG_7 
 State-Guided Items (Adapted from Baumol et al., 2007), Scale: 5-point Likert    Initial 
29 
I believe that the best system is one in which the government, not private investors, decides which industries in the economy should grow.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
SG_1 
30 
Government should use its power, through policies and providing resources, to direct the economy toward certain industries and firms.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
SG_2 
31 
I believe that in the best economic system, government decides which firms will grow.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
SG_3 
32 
I believe that the best system is one in which the government has high levels of political control, but the economy is free of government control.  
Strongly disagree(1)     Disagree(2)     Neutral(3)     Agree(4)     Strongly Agree(5) 
SG_4
*
 
* The item was removed from the questionnaire based on the reliability and validity tests.  
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Appendix - C 
 
ERD Diagram  
ERD diagram for portions of the database extracted from the Gas Prediction market are shown in Figure 8. The database tables store 
information about the participant, the trades he/she makes, and the outcomes of the trades.  
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Figure 21: ERD diagram for portions of the database extracted from the gas prediction market  
ICE_USER (Read-only)
UserID
ICE_USER_ALIAS
ICE_USER_FIRST_NAME
ICE_USER_LAST_NAME
ICE_USER_MAILPREF_CONTACT
ICE_USER_MAILPREF_NOTIFY
Orders (Read-only)
OrderAvgPrice
OrderAmt
OrderDate
CompletedDate
IsComplete
QtyOutstanding
Exposure
MrMarketMatch
OrderTypes (Read-only)
OrderTypeID
OrderTypeDesc
OrderTypeDOB
Banks (Read-only)
UserID
EventID
InitBalance
CurrBalance
PayoffBank
PayoffBook
PayoffUpdated
IsPaid
BankDOB
BankLastBonus
BanksTransactions (Read-only)
BankTrnID
UserID
EventID
OutcomeID
TrnType
TrnAmount
TrnDate
Events (Read-only)
EventID
EventName
IsHalted
IsHidden
IsClosed
OpeningDate
StartEventDate
ClosingDate
Anonymity
InitCash
BanksTrnTypes (Read-only)
BanksTrnTypes
BnksTrnTypesDesc
Books (Read-only)
UserID
EventID
OutcomeID
InitShares
CurrShares
EventsType (Read-only)
EventTypeID
EventTypeName
Markets (Read-only)
MarketID
MarketName
Abbreviation
Created
PLAYER (Read-only)
PLAYER_ID
PLAYER_TEAM
PLAYER_NAME
PLAYER_POSITION
Traders (Read-only)
TraderID
TraderName
Password
FirstName
LastName
Alias
Trades (Read-only)
TradeID
SellerID
BuyerID
OutcomeID
Price
Quantity
TradeTime
AskID
BidID
OrderID
Predictions (Read-only)
EventID
PredDate
PredType
OutcomeID
UserID
Description
IsHidden
Outcomes (Read-only)
OutcomeID
OutcomeName
OutcomeImage
Abbreviation
PayoffAmt
Created
Modified
Description
EventID
SortOrder
OutcomeIsWinner
OutcomeRankingWeekly (Read-only)
BuyerID
ICE_USER_ALIAS
ICE_USER_IMAGE_THU...
Fruppys
WeekOfYear
YearMarket
MonthOfYear
OutcomeID
EventID
EventRanking
Bids (Read-only)
BidID
UserID
OutcomeID
AmtBid
SharesDesired
BidTime
SessionID
Asks (Read-only)
AskID
UserID
OutcomeID
AmtAsked
SharesOffered
AskTime
SessionID
Widgets (Read-only)
WidgetID
WidgetName
WidgetDOB
EventID
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Appendix - D 
 
Sample of SQL codes and its output are listed below. The code is designed to output 
some specific information about traders, and their trading behavior. 
1- View name: vwManage_TraderParticipation 
 
 
 
 
 
 
 
 
 
 
 
  
 
Figure 22: Database view to manage trader participation 
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2- View name: vwManage_TraderOutcomes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 23: Database view to output the trader accuracy and profitability 
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3- View name: vwMarket_OutcomeValues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 24: Database view to output the market outcomes with their values, traded shares, 
and number of trades 
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4- View name: vwMarket_BookValues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 25: Database view to output the book values of all outcomes in each information 
market 
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5- View name: vwMarket_OutcomePayoffValues 
 
 
 
 
 
 
 
 
View: vwMarket_BookPayoffValues 
 
 
 
 
 
 
 
 
 
 
  
 
Figure 26: Database view to output the payoff values for the winning market outcomes 
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6- View name: vwMarket_TraderBuys 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 27: Database view to output the number of buys per trader in different markets 
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Appendix - E 
 
Screen Shots of the Information Market 
 
 
 
 
  
 
Figure 28: Sign-up screen in the gas information market 
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Figure 29: Sign-in screen in the gas information market 
 
Figure 30: Front page screen in the gas information market 
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Figure 31: List of market outcomes available for prediction 
 
Figure 32: Buy transaction screen for the outcome ($3.70) in the market 
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Figure 33: Notification screen after executing a buy transaction 
 
Figure 34: Trader portfolio screen in the gas information market 
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Figure 35: Most popular market outcomes screen 
 
Figure 36: Least popular market outcomes screen 
216 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 37: Compose message screen in the gas information market 
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Appendix - F 
 
Trader Characteristics Survey  
 
In this survey you will be answering questions about the information market that you are about to use. When you are done, you will be 
redirected to the information market, where you will need to sign up to join the market. When you fill out this questionnaire, be sure to 
pay attention to the instructions for each group of questions. There are several different formats used. 
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Table 54: Measurement Items – Essay 3 
Attitude toward 
Participation 
 (Adapted from Ajzen, 1988, Taylor and Todd , 1995), Scale: Semantic differential 
Item 
removed? 
ATT_1 
Participating in the information market for predicting the gas price is a good idea. 
Bad (1)                     Somewhat bad (2)                       Neutral (3)          Somewhat good (4)              Good (5) 
 
ATT_2 
Participating in the information market for predicting the gas price is a wise idea. 
Foolish (1)                Somewhat foolish (2)                 Neutral (3)          Somewhat wise (4)               Wise (5)  
 
ATT_3 
I like the idea of using the information market to predict the gas price. 
Dislike (1)                Somewhat dislike (2)                  Neutral (3)          Somewhat like (4)                 Like (5) 
 
ATT_4 
Participating in the gas information market for predicting the gas price would be pleasant. 
Unpleasant (1)          Somewhat Unpleasant (2)          Neutral (3)          Somewhat pleasant (4)          Pleasant (5) 
 
Subjective Norms   (Adapted from Ajzen, 1988, Taylor and Todd , 1995), Scale: 7-point Likert   
SN_1 
People who influence my behavior would think that I should participate in the information market for predicting the gas price. 
Strongly disagree(1)     Disagree(2)     Somewhat disagree(3)     Neutral(4)     Somewhat Agree(5)     Agree(6)     Strongly Agree(7) 
 
SN_2 
People who are important to me would think that I should participate in the information market for predicting the gas price. 
Strongly disagree(1)     Disagree(2)     Somewhat disagree(3)     Neutral(4)     Somewhat Agree(5)     Agree(6)     Strongly Agree(7) 
 
SN_3 
I feel pressure from others to participate in the gas information market. 
Strongly disagree(1)     Disagree(2)     Somewhat disagree(3)     Neutral(4)     Somewhat Agree(5)     Agree(6)     Strongly Agree(7) 
Yes* 
Perceived control 
over participation 
   (Adapted from Ajzen, 1991, 2002, Taylor and Todd , 1995), Scale: 100-point   
PCP_1 
I will be able to participate in the information market to predict the gas price. 
Great uncertainty: 10   20   30   40   50   60   70   80   90   100: Complete certainty 
 
PCP_2 
Participating in the gas information market is entirely within my control. 
Great uncertainty: 10   20   30   40   50   60   70   80   90   100:Complete certainty 
 
PCP_3 
I have all the resources I need to participate in the information market to predict the gas price. 
Great uncertainty: 10   20   30   40   50   60   70   80   90   100:Complete certainty 
 
PCP_4 
I have all the ability I need to participate in the information market to predict the gas price. 
Great uncertainty: 10   20   30   40   50   60   70   80   90   100:Complete certainty 
 
Intention to 
participation  
(Adapted from Ajzen, 1988, p. 137), Scale: 7-point Likert  
INT_1 
Whenever possible, I intend to participate in the information market to predict the gas price in the next 3 weeks. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
INT_2 
To the extent possible, I intend to participate in the information market to predict the gas price. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
INT_3 
 
My intention to participate in the gas information market is not very high. [Reversed] 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
 
Yes* 
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Table 54 (Continued) 
Risk aversion (Adapted from Pennings and Smidts, 2000), Scale: 7-point Likert  
RA_1 
By participating in the gas information market, I am willing to take high risks in order to win the Starbucks card (have the largest number 
of Fruppies at the end). 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
RA_2 
I will like taking big risks when I participate in the information market to predict the gas price. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
RA_3 
I am willing to take high risks when trading my information market shares, in order to win the Starbucks card (have the largest number of 
Fruppies at the end). 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
Trader 
independence  
Proposed by this research, Scale: 7-point Likert  
IND_1 
In most situations, I am comfortable acting independently. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
IND_2 
When I am in a group setting, I tend to act like other members of the group. [Reversed] 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
Yes* 
IND_3 
Even when I am asked to do something by others who are important to me, I always make my own decision about what to do. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
IND_4 
I always make my own choices about how to act, regardless of what other people say. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
IND_5 
I usually act independently of what others in a group think I should do. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
IND_6 
From what I understand about information markets, I will be comfortable deciding how much to trade. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
 
IND_7 
From what I understand about information markets, I think my frequency of trading will be mostly influenced by other people. [Revered] 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
Yes* 
Trader 
participation 
Proposed by this research, Scale: objective measures extracted from the information market  
Frequency measures 
Number of logins 
Count of buys 
Count of sells 
Count of trades (buys and sells) 
Number of exchanged comments 
 
Effort measures Total time spent by a trader in all market sessions  
Influence measure = (Total shares of a traded outcome) /  (Total shares of the same outcome traded by all traders in the market)  
* The item removal is based on the reliability and validity tests.  
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Appendix - G 
Post-Experiment Survey – Manipulation Check  
In this short survey you will be asked only (11) questions about your experience in using the gas information market. There are no 
right or wrong answers to these questions.  
Name 1. Please enter your name here (make sure the name matches the one you used before) 
Manipulation 
Check Questions  
 
2. During the information market, I received a message that encouraged me to participate. 
No(1)   Yes(2) 
 
3. During the time we were trading in the information market, I didn‟t get any additional messages that encouraged me to participate. 
No(1)   Yes(2) 
 
4. While the market was going on, I received a message about the importance of my participation in the information market. 
No(1)   Yes(2) 
Trader 
Independence  
(IND) 
IND_1 
5. When I was using the information market, I was comfortable acting independently. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
IND_2 * 
6. In the information market, I tended to buy and sell shares in predictions like other members of the group. [Reversed] 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
IND_3 
7. When I was trading in the information market, even though I was asked to participate by the instructor, I always made my own decisions about what to 
do. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
IND_4 
8. When I was trading in the information market, I always made my own choices about what shares to buy or sell, regardless of what others in the market 
were doing. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
IND_5 
9. In the information market, I bought and sold shares independently of what others in the market were doing. 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
IND_6 
10. In the information market, I think what shares I bought and sold in the predictions were mostly influenced by what others in the market were doing.  
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
IND_7* 
11. In the information market, I think my frequency of trading was mostly influenced by what others in the market were doing. [Revered] 
Strongly disagree(1)   Disagree(2)   Somewhat disagree(3)   Neutral(4)   Somewhat Agree(5)   Agree(6)   Strongly Agree(7) 
* The item was removed from the questionnaire based on the reliability and validity tests.  
